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TIMKEN 


tapered-roller bearings 


of course 














Jaguar XK 120 





The Bristol Type 401 


ESC Torsion Bars are 

included as standard 

equipment in many 

makes of cars. They are 

also fitted in a large number of cars made for racing and competition work 
including the standard production Jaguar which set up so many records in its 
recent 7 days and 7 nights endurance run on the Monthlery track, covering 


16,851°73 miles at an average speed of 100°31 m.p.h. 


ENGLISH 3303 CORPORATION LTO. 


SHEFFIELD 
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OPTICAL PROFILE 
GRINDING MACHINE 


Irregular shaped contours can be produced to the 
highest standards of accuracy on flat or circular 
form tools, male or female profile gauges, punches, 
die segments, etc., in any material including 
tungsten carbide. 

A fifty-to-one drawing of the desired profile is 
mounted on the drawing table of the machine and 
is used in conjunction with the pantograph system. 
The pantograpn imparts a fifty-to-one reduction 
to its final arm, in which is incorporated the 
projection unit. In the field of this unit can be 
seen superimposed on the image of the work, two 
crossed hair lines, the centre of which follows the 
path of the pantograph tracing point, outlining 
the correct profile. 

Accuracy of the work produced is not affected by 
wheel wear and specially shaped wheels are not 
required. 

Descriptive catalogue available 

on request. 


produces Intricate \ 
Contours faster and * 
with greater 
accuracy 


WICKMAN of COVENTRY 


LONDON - BRISTOL * BIRMINGHAM + MANCHESTER 
LEEDS . GLASGOW * NEWCASTLE ° BELFAST 
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Electricaily-driven drum sander at Thames Plywood Manujacturers Limited 


A man has only two hands 


A MAN WHOIS USING BOTH HANDS feed a machine has none to | WHERE TO GET MORE INFORMATION 
spare for complicated or ill-placed cont For starting, for emergencies, | Your Electricity Board will be glad to help you to get 
the utmost value from the available power supply. 
They can advise you on ways to increase production 
by using Electricity to greater advantage — on 
methods which may save time and money, materials, 
and coal, and help to reduce load shedding. Ask your 


for shut-down at the end of the rut est served by simple controls 
which are instantly accessible fro rking position. Individual 
electric motors for your machines, wit trols in the right place for the 


operator, will speed up your schedules, 1g time and labour. With 


less idling time, and no transmissio will save power, too, and sage % oe @ 
z Le | Electricity Board for advice: it is at your disposal 
make efficient use of the available elect ippHes. ° 
at any time. 


Electricity (or PRODUCTIVITY 


ed by the British Electrical Development Association 
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A new publication 
for all carbide tool users 


V 


Con haves on 


Diamond Wheels, and full details of 
all wheel shapes and sizes available. Write for your copy now 


reservicing carbide tools. Use and care of 


ICKMAN COVENTRY 
WICK MAN o y | 
LONDON BRISTOL . BIRMINGHAM MANCHESTER 
LEEDS : GLASGOW 4 NEWCASTLE BELFAST 
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* PT wish T could 


show you ALL the clips 


we make at 
TERRY'S”, 


. . . and here are three 
** specials” 





You'd have a surprise—CLIPS in every possible shape Phree goat popular 
and size, CLIPS in steel, bronze, stainless, plated, et een ants ; 
CLIPS for ever ie under the sun... and if you 
want a clip made specificauon TERRY’S Research 
Department 1 re—ready and willing to give you 


the benefit of 96 years’ experience 


= /——Want to know all about springs ? 


Here’s a book pa 1 with spring know-how from cover t 
cover — the finest its kind today. Post free 12 ¢ 300 











Sole Makers: HERBERT TERRY & SONS LTD., REDDITCH - LONDON - BIRMINGHAM - MANCHESTER 
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But what about . 


| a 
i] advantages 
‘ & 


One of the most pract 
4 1 with which 7 iy high-speed ‘. 


Of gas I 
HA 


With gas there is 
e ’ 
IMINg-up process — : jets ? 
i 7 7 


if gets Info a 


10 long waiting an 
S ‘ 


availabl day 


Its ful 


and night at in of a tap. 


dad in the sai vay there is no waste 


‘ , 1 / 
Of heat Cl at the end Of ayob 


S dis worth minut 
r) working hour 


— and lnuindreds of pounds a year. 


4 whe 
PES 
’ THERM IN GENERAL ENGINEERING , a Io 
Y \ g the great variety of uses of gas are PTH 
‘ general heat treatment, flame hardening, an wy 
1 tempering, case hardening, normal- WW 
ore drying, 


Mr. Therm burns to serve you ca outlet, 
torging, brazing, soldering, oxy-town gas cutting, steam raisin 


iter and space heating 


} 


ting, metal melting, ¢ 


THE GAS COUNCIL « 1 GROSVENOR PLA IN. SWI 
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“‘Know anything about stocks and 
Shares, old boy?’ 
‘“ Not a thing — except my stock 
with the old man — which has 
gone up recently.”’ 


‘*How come? ”’ 


‘* I’ve turned over to Monks 
& Crane for drills and cutting tools 
. and what with their stocks, 


| get all the share | want.”’ 


‘Sounds a very good investment.”’ 





BRITAIN’S FOREMOST DISTRIBUTORS 


MONKS & CRANE LTD 


THE TWIST DRILL SPECIALISTS 


London Office: Head Office: Manchester Office: 

295 EUSTON ROAD | STANHOPE STREET MANCHESTER OLD ROAD 
LONDON, NW.! | BIRMINGHAM, 12 RHODES, MANCHESTER 
Tel: EUSton 5311 (3 lines) | Tel: Calthorpe 1381 (5 lines) Tel: Middleton 3654 (3 lines) 
Grams: Emancee, London | Grams: Emancee, Birmingham Grams: Emancee, Middleton, Manchester 


M/MC 8030 
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and fluorescent tubes ° 


are doing a good stroke 





A GEC. Product THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON. W.C.2 
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RG « BECK 


REGD. TRADE MARK 





New develot 














LOCKHEED 


REGD. TRADE MARK 














NAAN UMA’ 


Fully Patented 


REGD 


TRADE MARK 





Positive 
brake linkage... 


. . ensures more positive braking, and the 

M.M.D. Spring Loaded Clevis 

Joint is the finest solution to the 

problems of ‘‘sloppy’’ brake linkage and 

repeated adjustment. Wear, 

slack and rattle on all mechanically- 

operated linkages can be eliminated 

throughout the life of the car with the aid of 

this rationalized clevis joint.  Avail- 

able to suit all requirements of the Motor 
Industry. 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 


PARKER STREET WORKS - PARKER STREET - BIRMINGHAM 16 


Rylee 
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Standard equipment 
for British motor cars and 


commercial vehicles .. . 








Write for Catalogue Ref. 115/07/20-D 


aw Pic RENOLD & COVENTRY CHAIN CO LTD * MANCHESTER 
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GET THESE INITIALS 
IN THE RIGHT PERSPECTIVE 





Because of our close association with the famous firms of 


Usted below (say nerds ai the tae" Gibbons Bros. and Wild-Barfield, enquiries have sometimes 


nstallation at the Brierley H Works 
Thomas & Baldwins Ltd. df } 


shen sone shenne ey been confused. G.W.B. is essentially a complete and separate 


use 


entity, always ready to help you with your heat-treatment 
problems. 
You can’t go wrong if you always go straight to G.W.B. for 


LARGE electric furnaces. 


G.W.B. ELECTRIC FURNACES LTD., DUDLEY, WORCS. Phone: Dudley 4284/5 





M-W.304 


Proprietors: GIBBONS BROS. LTD. and Wil BARFIELD ELECTRIC FURNACES LTD. 
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Eminent Endorsement 
- (a 





Ne waaHERBERT LTD 
Use and 
Recommend 


Antisep 


All Purpose Base 


the new water-miscible 
oil designed to take the 
place of neat metal 
cutting oils. 


Antisep represents a notable 
advance in metal cutting oil 
technique. It will cover almost 
every type of machining in 
complete safety, including Auto- 
matics—not formerly considered 
suitable for the application of 
water soluble oils. 








The illustration shows a Maxicut gear cutting 
machine in operation on EN 38 steel with the 
aid of Antisep No.2 (one part mixed with 
seven parts of water) at the works of 
Messrs. Alfred Herbert Ltd. 


Antisep All Purpose Base with the amazingly 
high film strength is a product of 


J Edgar h 
LIA 
BIRMINGHAM 4. ENGLAND 








Works and Depots at: Birmingham, Manchester, Southall (Middx.), Liverpool, Glasgow, Bristol 








AUTOMOBILE ENGINEER, October 1952 





GASKETS, JOINTS, 
WASHERS 
AND SHIMS 





Coopers’ Engineers with the wealth of 
44 years of Gasket manufacture and 
research behind them, are available for 
consultation on all sealing problems. 


0@ 


C 0 0 P t R 5 MECHANICAL JOINTS LTD. 


LIVE RP ROAD-SLOUGH-BUCKS. 
ee a 2259/5 2 alsoat ABERGAVENNY-MON. 





Cogent 
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This 5 peaks 


“ All other bearings lubricated by this system 


were found to be in the same perfect condition. 





TECALEMIr 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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Atomic detectives 


Metal wear is no new problem t 


engineers or research workers, | 


the work at Thornton has beer 


transformed almost overnight 
the application of radioactive i 
topes to wear study. These are th 
atomic detectives of science The 
record the slightest finger-print 
wear with inhuman speed ar 
accuracy. 

In a test now proceeding, a rad 
active piston ring fitted in ar 
experimental] engine is supplyir 
valuable data on the rate of wear 
Wear on the piston ring rem 
minute particles of radioacti\ 
metal which are carried away | 
the lubricating oil. As the o 
returns to the sump of the engir 
it passes a Geiger Counter, whi 
automatically records the presence 


radioactive metal. This funda- 
tally simple test is likely to give 
arkable results, results that will 
turned to practical account by 
] scientists and engineers. 


another test, a length of wire is 
1 vertically througha tungsten 
die which has been made 
active. With the aid of radio- 
ve tracers, which are transferred 
1) the die to the wire, the radio- 
vity of the wire can be assessed 
means of a Geiger Counter. By 
3s method it is possible to measure 
00000002 grams of die wear per foot 
gth of wire. 


“hese are but two examples of how 
the atom has given into the 

Shell lubrication experts 

h aids that will give answers 





in weeks instead of years. To you 
that means even better performance 
from even better Shell lubricants. 
To industry as a whole it means a 
narrowing of the time-lag between 
the invention of new machines and 
the development of lubricants to 
suit them. 

Shell's laboratories at Thornton, 
Cheshire, cover an area of 800,000 sq. 
ft. and are manned by a staff of over 
800--that’s how Shell makes sure. 


ES 4 


LEADERSHIP IN LUBRICATION 
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DISTRIBUTORS OF MATERIAL 
IN BULK FOR GT. BRITAIN 


J. A. NORDBERG LTD. 


171, QUEEN VICTORIA STREET, 
E.C.4. 











INTERNATIONAL 
MOTOR EXHIBITION 


3 
D 
STAND No. 265 


Ist FLOOR AVENUE A 
EARLS COURT 
Oct. 22—Nov. 1 











hw [ILMOT BREEDEN 


LIMITED 


BUMPERS AND OVER-RIDER HANDLES AND LOCKS WINDOW WINDERS »« ROOF LAMPS AND SWITCHES 

STEERING WHEELS RADIA ) HORN GRILLES +» ASH TRAYS - BONNET HINGES -» BODY MOULDINGS 

BADGES AND MASCOTS - I k PETROL CAPS + IGNITION LOCKS + HYDRAULIC ELECTRIC EQUIPMENT 
BIRMINGHAM => L iv DON - MANCHESTER + BRISTOL = GLASGoT 
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riche Lasso 


) 7): ae ed, & Gay = 9 ip Danie Ba = 








| p{yr= THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS. 
SM 





Black & Decker 


ee 


RAPID ENGINE 


RECONDITIONING 
a 


B & D Portable 
e Shop wheels right 
} 


the job. 


Cut out fatiguing hand-work, cut out time-wasting in- 
efficiency, cut out trial and error with a Black & Decker Portable 
Valve Shop. The ‘Valve Master’ will reface all popular sized 


*Vibro-Centric’ tool will perfectly match the seat or insert, without 
lapping in. Carbon Removing Kit rapidly de-cokes valve guides, 
ports, blocks and pistons, used with a'/4.B & D Drill. An 
attachment is available for grinding tappets, valve stems and rocker 
arms on the ‘Valve Master’. Send for Illustrated Catalogue of 


entire range of B & D Portable Electric Tools. 


at choice 
he First 
7 if 


ECONDITIONING 


EQUIPMENT » DRILLS 

SCREWDRIVERS - GRINDERS 
SANDERS » YITRIFIERS 
& BENCH GRINDERS ETC. 


VALVE ® 


TOWSON, U.S.A. + TORONTO, CANADA «+ SYDNEY, 


_ 


A 3° B&D Drill and Carbon Removing Brush, rapidly and 
safely cleans cylinder head and valve ports. 


‘Vibro-Centric’ grinder removes minimum amount of metal. 
Lapping-in is not necessary as concentric grinding ensures 
perfect match with the valve. 


AUSTRALIA + MEXICO, S.A. + BRAZIL, S.A. 


Smee's M2 
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Radiator Production 


from A to Zz 





0. 4.4.6, 0.0. %F 





COVENTRY MOTOR FITTINGS 


Here at C.M.F.in Coventry we make complete radiators for most of the 
leading motor manufacturers. We do the whole job from design to 
delivery—our factories comprise a complete production plant under 
one roof. These photographs show some of the raw materials and 
subsequent pressings; and one of the special jigs we use to build 


up our well known Flat Tube Blocks. We have radiator making 


in quantity so thoroughly organised and concentrated under 


one control that we are able to change production schedules 
at short notice to suit customers individual requirements. 
Coventry Motor Fittings Limited, Coventry. 


Telephone : 3144-5-6. 





: 6) , = we a 
IA << Te Sheek mite hed 
(2) G) HH Taliahe- ets 
specrulisG ak every stage 


























OQ 850 


° 


0.Q.850 


0Q.850 


0.Q.850 


550 
600 


Tempering curves and table showing the properties obte 
ble with different heat-treatments and ruling sections for 
-alloy steel to Specification EN 100. 


ECONOMY IN THE USE OF ALLOY STEELS 


is a necessity today, and our publication ““The Mech- 
anical Properties of Nickel Alloy Steels” will assist the 
user to make two ends—properties and availabili 
meet. The tempering curve and table reproduced here 
are from this publication, which covers a wide range of 
direct-hardening, case-hardening and nitriding steels. 
Write for a free copy to: 

THE MOND NICKEL COMPANY LIMITED 
SUNDERLAND HOUSE CURZON STREET - LONDON WI 


12 SL 34 
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ACCURATE SPEED CONTROL 





& 


_ 
a 
. 
+) 





b— 
Iso-Speedic governors embody flybobs which consist of hardened steel 
balls rolling on ground tracks, eliminating all static friction, and 


resulting in a high degree of accuracy. 
§ - » 


They are used on diesel engines and petrol engines, and are available for 
other speed control applications. 


Iso-Speedic governors can be supplied which give control within 0.3%, 


and are used on generators for radar and television. Other Iso-Speedic 


governors are available where a lower degree of accuracy is sufficient. 


The services of our engineers are at your disposal. 


lso-Speedic 


THE ISO-SPEEDIC COMPANY LTD., COVENTRY 























Wher yow wants 
2 Bolts, Nuts, Rivets, Screws, 
quick, Studs & Washers in all metals 
and threads e Pressure Gauges 
i Reducing and Relief Valves 
fr Steam Traps, Cocks and Valves 
for every service ¢ Ground 


“personal Flat Stock « Lifting Tackle, Ball 


& Roller Bearings, Transmission 








Equipment e Machine Tools 


‘ 
SOW, ee e¢Ferrous & Non-Ferrous 


Tubes and Fittings ¢ Pumps 
ePlumbers Brassfoundry. 








WE ARE ALSO EXPERTS IN NON-STANDARD 
SPECIFICATIONS AND SHALL BE PLEASED 
TO RECEIVE YOUR ENQUIRIES. 


ating up Walkers | 


* Personal service means that your call is handled 

immediately by someone who can not only take all 
your instructions, but is ready and technically able to 
offer practical, helpful advice. 


M. W. WALKER AND STAFF LTD. 


ENGINEERS MERCHANTS 
IBEX HOUSE: MINORIES - LONDON - E.C.3 


Phone: ROYal 8191 (i0 LINES) *"Grams: Makerlaw, Ald, London 
MIDDLE EAST BRANCH: BAHRAIN, PERSIAN GULF 
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As easy as that? Of course not! The idea is born and 
developed, the plans are made and assembly is prepared. And 
this is where we come into the picture. We are there although 
you cannot see us. Bolts and Screws and Rivets are required and 
they must have a pedigree, just the same as the Hawker Hunter. 
The plane is built, it flies. Another fine aircraft has been 


helped on its way with our products, our knowledge and 


our resources. This we ensure by laboratory testing all raw 

materials and observing the closest metallurgical and process 
controls through every stage of manufacture 

of every fastener. We supply 

all industries requiring 
small fasteners of the 
highest quality to hold 
together the products 
they manufacture. 


Our specialists are 





always at your service 
to advise and assist you 


with your own particular 





problems. 


LINREAD LTD STERIL 3 C ¢ BIRMINGHAM 
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ab HERBERT 


SIGMA COMPARATORS 


wide range of accurate, 
sensitive and robust 
instruments. 


Full particulars on request. 


Please send enquiries to our 


Measuring Room, Head Works. 
Telephone: 88781—Ext. 139. 


SOLE AGENTS—UNITED KINGDOM AND EIRE : 


ALFRED HERBERT LTD +: COVENTRY 
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“ The idea is” said Austin’s Planning Department (very, very bright boys), “ you put these bits and pieces on 
the moving conveyor and then along comes an engine and then a body and they all join up and you squirt oil 
and petrol in and drive off. See?” But what joins them up? What puts all the nuts and screws in the right 
place at the right time at the right pressure and 

before the darn thing moves on out of reach ? Why, 

Desoutter Little Horses of course. Specially trained 

to work alone or in teams of 2, 3 or 4, guided and 

cared for by the nicest lot of engineers you could 

hope to meet, the little chaps do the whole job with 

certain and absolute precision. 


Yes, you can depend on an Austin. 


Specially designed for this job the Desoutter S.R.50 weighs 
2 Ibs. 9 ozs. and is 1{” in diameter thus making multiple units 
possible and very easy to handle. 


Desoutter Power Tools Increase Production 


) TELEGRAMS : DESPNUCO, HYDE, LON 





CRC235 
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A GIANT KIRKSTALL BOGIE 


GROSS VEHICLE WEIGHT 85 TONS TWIN 14’ TYRES 
WEIGHT ON BOGIE TYRES 35 TONS OVERALL WIDTH 10 3’ 


KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


Telephone: Horsforth 2821 
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APPLICATION 100 


SERIES 77 








Yer a.cfier 
Applicat COR fa 


“FLEXILANT™ 


: SERIES 77 





= 
Th “Flexilant” Bollard sprung into fame almost overnight. Anything to which 
, 


se ae ae Le ee ee : See PO! ee Mee eee ee) | a er Lt Y) ee cer Mee eee” oe 
they are SJiX€d, 17. ach, isfantly and Aukfomatically Machable and detachable, 


and . 4 ire oy), , , rete ae - verse , Feng bie , 
ccure fAxture which is, nevertheless, TEL fextbhle and 


We produce a range of components that absorb 





} J, a e <p e nD ae) ee ne 
AOCR. Our new catalogue lists all these for you. 








RUBBER BONDERS LIMITED 
IN ASSOCIATION WITH EMPIRE RUBBER COMPANY | Proprietors: H.G. MILES LTD.) ~ fR \ ‘ 
/ \ By ke 
i e 
' x “- 


DUNSTABLE ::- BEDFORDSHIRE 


TELEPHON 
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The Trostre Works 


0 


The Steel Company of Wales 
Limited 
are now in production of the 
highest quality continuously 
rolled,cold reduced Tinplate. 
_ Tinned Electrolytically or by 
| Hot-dip 





HOME SALES EXPORT SALES 


RICHARD THOMAS & BALDWINS LTD RTSC EXPORTS LIMITED 


17 PARK STREET, LONDON, W.1. 47 PARK STREET, LONDON, W.1. 


oo 
Ono 
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. HEATING FOR 
FORGING & UPSETTING 


THE MACHINE TOOL APPROACH T 











?” black bolts. 


heating one end of 
pin for heading. 


1,400 pins per hour. 
8s. 6d. per 1,000 pieces. 


Birlec 80 kW 
automatic 
induction heater. 


Standard Birlec induction heaters are available 
for heating bolt pins (from 3” to |” diam.) for 
heading. Automatic in operation, these machines 


deliver 1,400 pins per hour to the forgeman. 





Other designs of Birlec H.F. heaters help the 
forging industry to obtain ‘‘machine tool’’ 
qualities of speed, economy, cleanliness and 
regularity of output, over a wide range of 
bars, billets and other regularly shaped stock. 
Publication No. 85 deals with this subject; 


may we send a copy? 





INDUCTION | BIRLEC LIMITED 


HEATING ERDINGTON: BIRMINGHAM: 24 
DIVISION 
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REQUIREMENTS, 
Strength and Rigidity 


Modern design calls for the finest material and foundry 
practice, with the result that more and more Ley’s cast- 
ings are being used for important parts. 

Here is an axle housing for a famous firm, cast in Ley’s 
‘Black Heart’ malleable; with cored passages to suit 
modern lubrication practice: 

LEY’S ‘BLACK HEART’ LEY’S ‘LEPAZ’ 
MALLEABLE CASTINGS: MALLEABLE CASTINGS: 
Elongation : 18% Elongation: 6% 
Yield Point: 16 tons p.s.i. Yield Point: 21 tons p.s.i. 
Tensile Strength : 24 tons p.s.i. Tensile Strength: 35 tons p.s.i, 


We offer your designers the full collaboration of our engineers. 
LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 





FUROPES LARGEST MALLEABLE PRODUCERS 














rr 
ake Re 
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Soon 


und dependabili ty. 


iA 


| forall ro 

























Here are some of the fine quality cast- 
| ings produced in our Leeds foundries. 
| Robust, beautifully finished castings 
supplied to tackle onerous tasks...... on 
land, sea and in the air, and the choice 
of Britain’s leading automobile manu- 


facturers. 
Supplied in high-duty iron and in 
aluminium alloys by the sand and 


gravity die processes. 


Our manufacturing range on 


our mechanised production lines 
extends from castings weighing ¢: 


a few ounces up to castings 





weighing approximately 4 cwt. 











WEST YORKSHIRE FOUNDRIES LID 


SAYNER LANE: LEEDS 10: Tel: 29466-7-8 








BOUND BROOK POWDER METALLUAGY 


SHAPES and SIZES 


We know that not all shapes and sizes of structural parts can be made by the 


powder metallurgy process. We do know, however, what can satisfactorily be 
produced by this technique and this experience we place at your disposal. The 
first requirement is a knowledge of the exact shape required, its function and the 
physical properties and density of the metal. When these details have been cleared, 
and the quantity is satisfactory, both the quality and cost should justify the 
change from the more con- 

ventional methods. We shall 

be happy to investigate the 


production of your machine 


parts by this new process. SINTERED METAL PARTS 


Send for our leaflet ‘‘ Sintered Components by Powder Metallurgy "’ 


BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
(A Birfield Company) Telephone : Lichfield 2027-2028 
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~~ to keep heat 
_— OUT... 





LONDON 


{| aapmity —a- LIVERPOO: 
onn vLonne snionen 


WHOLESALERS € IMPORTERS 


B ro 
Mi 


ite 





This trailer 
can transport meat, poultry and 
> ae game from the refrigerated hold of a ship to cold-rooms 
of shops throughout the country at a constant temperature of 14°F... and do it in 
brilliant sunshine with the thermometer at 90° in the 
shade. A small automatic refrigerating unit at the 
forward end deals with any heat that does get through 
the sides, roof or floor; but very little does ; 4 inches 
of ‘ Fibreglass” Bitulac-bonded insulation makes sure 


- A . > ° . " ‘ Fitting ‘Fibreglass’ Bitulac-bonded slabs before 
of that ; just as effectively as five feet of solid masonry. noplvite ihe hactravialit line: 


To keep heat out —or in... 


...wrap it in FIBREGLASS 


TRADE MARK 


DURABLE — FIRE-SAFE—ECONOMICAL AND AVAILABLE NOW 


FIBREGLASS LIMITED, Ravenhead, St. Helens, Lancs. Telephone: St. Helens 4224 


LONDON OFFICE : 63/65 PICCADILLY, W.1 (Regent 2115) - GLASGOW OFFICE: 136 RENFIELD STREET (Douglas 268 
MANCHESTER OFFICE: 11 PICCADILLY (Blackfriars 8863) . NEWCASTLE OFFICE: 16 DEAN STREET  (Neweastle 20938 
BIRMINGHAM OFFICE : PICCADILLY ARCADE, 105 NEW ST. (Midland 0464) - DUBLIN OFFICE: 21 MERRION SQ. NORTH 


(Dublin 66024 
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DRILLING, BORING & CHAMFERING 
VAUXHALL CYLINDER BLOCKS. ..... 


ARCHDALE 


JAMES ARCHDALE & CO., LTD. 
BIRMINGHAM 16. ENGLAND 


SOLE AGENTS . ALFRED HERBERT LTD., COVENTRY 


«ie 
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BEYOND THE HORIZON. 


Most of the current alloys developed for engineering use at 
elevated temperatures contain Molybdenum. 


As stresses and temperatures—such as those used for marine 
propulsion power plants—increase, it is certain that the alloys 
which make this possible will rely more and more upon their 
Molybdenum content. 

Climax furnishes authoritative engineering data on Molybdenum 
applications. 


99 Pinstone St. Sheffield 1 
Registered Office: 2-3 Crosby Square, London E.C.3 
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Almost as quickly as you can say the words * Think Zinc ”’, molten 
zinc alloy has become the Meccano scale model you see here. This 
speed in production is just one reason why in recent years so many 
industries have adopted the zinc alloy die casting process. Other 
outstanding advantages are :— 

SCOPE FOR DESIGNER - EXTREME ACCURACY + GOOD CORROSION RESISTANCE - STABILITY 
STRENGTH ~- LONG LIFE OF DIES LITTLE NEED FOR MACHINING - LOW UNIT COST 
The Association welcomes inquiries about the use of zinc alloy die 
castings. Publications and a list of Members are available on request. 
We suggest you write for our booklet “ Zinc Alloy Die Castings and 
Productivity.” Zinc is now plentiful. There are no restrictions on its use. 


7 
:- 
Z 
z 
» 
Zz 
A 


ZINC ALLOY DIE CASTERS ASSOCIATION - LINCOLN HOUSE - TURL STREET - OXFORD - Tel: 48088 
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GIRLING LIMITED 
KINGS ROAD - TYSELEY 
BIRMINGHAM - 11 
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Opinions differ 


about styling 
a new car but 
the majority 
agree that on 


any new car..... 
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In every corner of the 
Globe you will find 
Murad Capstans doing 
their work to the 
entire satisfaction of 
their users: 


TRIBUTES: 
From New Zealand: 


“It has given us such 
excellent service .... 
let us have catalogues of 
your full range of machines 
because it will take very 
high pressure sales talk to 
sell us another make if a 
suitable one is in your range."’ 


From the U.S.A.: 

“One of our customers claims 
that the Murad 1” machine is a finer 
machine and more accurate ea 6 
Several of our other customers having 
Murad machines have ordered other 
types of British equipment from us 
based on the quality they have 
found inherent in the first 
Murad equipment.” 


ra 


MURAD DEVELOPMENTS LIMITED, 


AYLESBURY, BUCKS., ENGLAND, 
PHONE: AYLESBURY 790 (4 LINES) 


CABLES MURADITE, AYLESBURY. 
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For 1 wenty-Five Years . . . Asked the secret of his perfect lawns, the 


gardener of an Oxford quadrangle said it was quite simple. You just sowed some grass, and then 


you mowed, you rolled and you weeded it for something over 700 years. On that basis it seems that 
Tru-Wel Tubes have quite a distance yet to go on the long path to perfection. But they have about 
twenty-five years start on everybody else, and most of their users are kind enough to call them 
almost perfect now. Tru-Wel’s uniformity of strength, concentricity, wall thickness and composi- 


Lested! 


Sag 


tion 1s precisely what every assembly line requires. 


Tru-Wel Stainless Stee! Tubes 


o d in gauges 


Tru-Wel Electrically Resistance Welded 
Steel Tub2s t lengths 4° to 2 
12 or manipulated to measure, are 
Supplied in straight lengths from }” o d from most Austenitic Nickel 
eels and some Ferritic Nickel- 


to 42° o d in gauges 22 to 6, or manipu 
lated to your special requirements 


4 @ comeany TUBE PRODUCTS LTD., OLDBURY, BIRMINGHAM 
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Vacuum & Oir pressure 
servo braking systems 
for passenger & heavy goods 
vehicles - aufomatic & mechanical 
Chassis lubrication - vehicle 
heating & ventilating systems 
- Still tubes for radiators - 
r.p. filler caps 








OVEK ONtE MILLION EATON TWO-SPEED AXLES IN TRUCKS TO-DAY 




























PAS 4,% 
Moulded Brake Linings 








we 
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STILL FOREMOST 


HE name CAPASCO has been permanently associated with the 
HM development and perfection of Heavy Duty Moulded Brake 
Linings right from the start. CAPASCO pioneered the way, and is 
still leading this highly specialised field. CAPASCO Moulded Brake 
Linings are daily proving their efficiency and reliability under the 


most arduous conditions and in all forms of Transport. 


Press Moulded Homogeneous * Uniform Wear to ‘Wafer’ 
Structure Thickness 

High Mechanical and Impact 
Strength 

Rapid ‘Wet’ Recovery 
Extreme Resistance to Suitable for Medium and Heavy 
Frictional Fade Duty Application involving 
Dimensional Stability High Temperatures 


Impervious to Oil and Grease 


Non-Abrasive to Brake Drums 


See us at the International Motor Show, Stand No. 394, Avenue, L, 1st Floor 


\ NON-FADE 
' Wgubdec 


BRAKE 
LININGS 


114-116 PARK STREET > LONDON W.1I 


Phone : GROSVENOR 6022 P.B.X. Grams: “INCORRUPT, LONDON” 
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Casehardening 


and Heat-treatment 


# 


ie, 


s 
, 
' 
y 


The ‘Cassel’ molten salt bath 


i 


eS 
2 
t 
es 


# ee 


process has all the advantages 


for the smaller works... 





» Simplicity and flexibility 
of operation 


» High output from 
small furnaces 


» Low costs 
» Uniform results 


» Clean, scale-free finish 


The ‘Cassel’ Heat-treatment Service 


—backed by years of experience and research— 
offers the right salt, the right furnace, and free 


metallurgical and technical advice. 


IMPERIAL CHEMICAL INDUSTRIES’ LIMITED, LONDON, S.W.1 
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The 1925 Austin 12 in which 


Silentbloc Bearings were first 


’ 
=" fitted in 1927 


é/ 


with the unlubricated 


bearing, Silentbloc maintain the lead in the 
design and manulacture of Flexible Gompon- 


ents for the Motor Industry 


Vic TORIA. GARDENS, LONDON, | W.1I! TEL. PARK 9821 
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When you think of it, in a roller bearing unless the contact surfaces 
have supreme accuracy and mirror finish, then the life of the 
bearing must be curtailed. 

In the manufacture of R4M Ball and Roller Bearings all the running 
surfaces are ground with unhurried care on the most modern types 
of precision grinders to superfine accuracy and finish. 

This is just one of the many phases of skilful manufacture which 
has earned for R4M Bearings a reputation for frictionless efficiency, 
smooth running and long service. 


RANSOME & MARLES 


BEARING COMPANY LIMITED 
NEWARK-ON-TRENT, ENGLAND 


~¥ - VI vVIVoVeVEDEe®D 


wy 
K/RM.95. 
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Royal Enfield are making sure 
with HARPER quality 


The engine of the Royal 

Enfield “500 Twin” motor- 
cycle in standard trim develops 25 B.H.P. at 
5,750 R.P.M. and can reach 7,000 R.P.M. The 
crankshaft is a “ Harper-Meehanite ” casting. The 
Enfield Cycle Co. Ltd. say: “The excellent 
machining properties of the material, together 
with its mono-bloc construction, make this a much A, 
simpler production proposition than a built-up a cpert 
crankshaft, besides ensuring that it runs dead true and 
at all times.” » 
Harper quality covers grey iron and Meehanite Harper- VMeehanite 
castings,and also metal pressings,machining,enam- ° 
elling and other finishes and sub-assembly work. Cas tings 











> JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 

Y 

ok ‘4 ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 
= 





_ 
epen mS LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1 Tel: TATE GALLERY 0286 


Hi 314 
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GASTON E. MARBAIX LTD 





% BRITISH MADE. Patent No. 603083 


By removing all the magnetic 
swarf, and most of the gritty 
sludge, BARNESDRIL automatic 
magnetic coolant separators 
ensure a constant supply of 
consistently clean coolant to the 
workpiece, thus giving better 


surface finish at lower cost. 


Let us show you how 
BARNESDRIL separators 
can improve the quality of 
your work, and reduce 


your costs. 


RANGE OF SIZES: 
SizeNo. 1 2 4 7 10 | 


Imp. Galls. | 
Dis anin. 8 16 33 S58 83 
DEVONSHIRE HOUSE, VICARAGE CRESCENT, 
BATTERSEA, LONDON, S.W.11 

PHONE: BATTERSEA 8888 (8 lines) 
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A new motor.... 








‘ENGLISH ELecTRIC’ have introduced a new range of totally enclosed fan cooled motors 


—the LY series—which are made to British Standards and designed to supersede 
many other enclosures. 

These motors comply fully with B.S.168 and draft specification CN (ELE) 6814 

of the British Standards Institution. 

Dimensions are similar to those laid down in the American NEMA Standard MGI-1949 
For a similar frame size the horse-power outputs are increased to accord with the 
generally accepted British practice. 


Frame B.2235 is illustrated. 


ENGLISH ELECTRIC 


industrial motors 








THE 


6M.5 


ENGLISH ELECTRIC Company LIMITED, QUEENS HOUSE, KINGSWAY, LONDON, W.C.2 
Industrial Motor Works, Bradford 


WORKS STAFFORD + PRESTON + RUGBY * BRADFORD + LIVERPOOL + ACCRINGTON 
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x Aetual grinding tine Esecs! 


In common with other leading automobile manufacturers, the Ford Motor Co., (Canada) Limited 
employ only the most modern production methods. Amongst their tools is this Newall 10” > 24" L.A. 
Grinding Machine. With this machine, all diameters of Gear Transmission Countershafts can be 
ground at one plunge—the actual grinding time taken 
being only 8 seconds. The L.A. Grinding Machine has 


proved to be the right tool for high and economic outputs. 


(gear transmission courlershaft 


=) NEWALL GROUP SALES LTD. 


PETERBOROUGH per 
TTiSH AGENTS DRUMMOND A 


P1295 
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HOFFMANN 
BEARINGS 


Robustness and reliability are essential for the 


SONIYV38 3IXV yVv3ay 


trouble free performance of the back axle 
bearings. The wearlessness of the Hoffmann 
Bearings ensures constant accurate gear mesh 


resulting in long life and quieter running. 


SONINV3IE JIXV YVI" 


THE HOFFMANN MANUFACTURING CO. LTD.,, CHELMSFORD, ESSEX 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 


GREAT DURABILITY 


Hardened cam and roller. 


Tapered roller bearings (with detachable 
cones on the larger sizes). 
Double bearing support to rocker shaft. 


THE ‘MARLES’ End-location adjustable. 

DOUBLE-ROLLER Large angular movement. 

GEAR, made in a 

range of sizes 

covering every type 

of chassis. Trunnion or spigot mounting alternative 
on heavy types. 


MAR LES 


ADAMANT 


ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 


Very compact box. 


For fore-and-aft or transverse layout. 
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Polishing Cellulose 


with the * Broomwade™ PR2 


“BROOMWADE"’ Pneumatic Tools are saving 
time and money in hundreds of factories on 
scores of different jobs. 

The factory worker above is using a 
“BROOMWADE” PR2 fitted with a lamb’s- 
wool bonnet to give the final polish to a 
cellulosed automobile wing. 


VISIT OUR STAND 


PUBLIC WORKS ‘« BROOMWADE”’ and ACTION go hand in hand 


& MUNICIPAL 
SERVICES 


EXHIBITION a.) (Ole) TT 
OLYMPIA ADE 
3rd-8th Nov. 1952 


Stand 20 Row B ——s 
GRAND HALL fir Compressors and Pneumatic Tools 


Full details from 
BROOM & WADE LTD., HIGH WYCOMBE, ENG. Telephone: High Wycombe 1630 (8 lines). Telegrams: “‘Brocm’’ High Wycombe. 


yt 
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Once a material has gone into service in high-temperature 





plant, it is too late to wonder whether the best selection has 
been made. That is where we can help. We have research 
data and service results covering a wide range of materials 
in various operating conditions and may already have the 
solution to your specific problem. The chances are that one 
of our high-nickel alloys may best meet your high-temperature 


requirements — but ask us before you go ahead. 


FOR COLD FACTS ON HOT METALS 


BIRMINGHAM 16 aN 


HENRY WIGGIN AND COMPANY LIMITED WIGGIN STREET 
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Ve make gave 


The numerous critical stages in 
making good clutch discs are 
our exclusive worry. If there 
were ten times as many the fact 
would remain that you, the user, 
are interested only in the final 





result. But because you may 
sometimes wonder why DON- 
FLEX Clutch Dises are just that 
little bit better, we are taking 











you behind the scenes... 


Here, we are making sure by 
analytical control that all the mat- 
erials we use are of unvarying high 
quality. 





a: i BA peu pa 


things mean that you can always be sure of 


DON-FLEN AAAAAAAA lpROOUCT| AAAAAAAA 


An obvious thing to do? Precisely . . . the 
pains which take over even the most obvious 








DEPOTS AT 


Towns & Telephone Nos.) 

BELFAST 25103 
BIRMINGHAM 4 Aston Cross 1447 
BLACKBURN 6581 
BRISTOL... 27214 
CARDIFF. 27026 
CARLISLE... s 589 
ER Sia ey hin 21280 
COVENTRY ... : Coventry 64914 
EDINBURGH | ses Central 4234 
EXETER a Pe 3813 
GLASGOW C2... ‘“ Central 4595 
| rrr Central $2072 
Ak Se er ae 20664/5 
LEYTON a ms Leytonstone 6068 
LIVERPOOL |! ese «ee Royal 1251 and 5202 
MANCHESTER 3 ... .. see Blackfriars 0596 

NEWCASTLE-ON-TYNE 2 27142 and 27942 
Sn lll oe ie 43646 
SHEFFIELD 1 ee ee 25529 
SOUTHAMPTON ... ... 1... 71276 
STOKE-ON-TRENT oF case Sea 4402! 
WIMBLEDON a ee 42489 


to be Sune 


seme en 


Republic of Ireland 


DUBLIN, 35 Westland Row 


SMALL & PARKES LIMITED - MANCHESTER 9 


LONDON: 76 VICTORIA ST Ww. OF/7 VVVVVVVVV VV VV VV VV VV VY 


AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
MAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL 
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ALUMINIUM ALLOY 
DIE CAST OIL SUMP 


~ 


STERLING 


astings for the Yorris Nin or 


4 


aaa ToT —— STERLING METAS LTD S&S COVENTRY 





TELEPHONE: COVENTRY 89031 (6 lines) TELEGRAMS: STERME 
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Rubber-bonded-to-metal mountings provide the most effective and economic method of damping 


vibration. But the design must be right and the bond beyond question. You can be sure of both at 


Andre where the technical service and production facilities of a company specialising in bonding and 
moulding rubber are at your service. Our Technical Department welcomes the opportunity to 
co-operate in the development of new applications of engineering rubber. 


Write for a copy of * Elastomeric Engineering Examples’’—a photographic record 


of the wide range of rubber and rubber/metal components produced by ANDRE 


‘ANDRE 





FERODO dimings 
You ane 


ARE MADE AND SUPPLIED Sony 
specially wuited 


Fou Every Known Make — tevisit us 


OF CAR, BRITISH, at the 
CONTINENTAL AND AMERICAN Motor Show 


STAND 
No.295 


Fs UOLSELE} 


7 AUSTIN 


ii 
— 


® _ ROLLS-ROYCF 


, 
-~ ae 
Ci Sd 


Motor Car manufacturers are convinced of the 
smooth braking qualities and dependability of Ferodo 


the most reliable brake linings in the world. 
totlew the Manutactiurns chotce-tit 


BRAKE AND CLUTCH LININGS 


rReovpo LIMITED - CHAPEL-EN-LE-FRITH 
4 Memberof the Turner & Newall Organisation 
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TOLEDO WOODHEAD SPRINGS LIMITED - SHEFFIELD 


SPENSION ENGINEERS 
SERRE ET eS 
TWS 43, 
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ET MORE 


out of your machines 


DORMER 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD ~ ENGLAND PHONE: 24137 (5 LINES) GRAMS : PROELLS - SHEFFIELD 
LONDON OFFICE : TERMINAL HOUSE, LOWER BELGRAVE STREET, S.W.1 Phone : SLOANE 2111 (4 lines) : Grams: PROELLS KNIGHTS LONDON 





DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 





a Ne Hingham 


they ride with 


In the construction of vehicles for all forms 
of transport ‘ Duralumin ’ is the first step to 
more profitable working. It is therefore not 
surprising that such a go ahead concern as 
Duple Motor Bodies Limited should be 
numbered among our many customers in the 
transport world. This aluminium alloy is 
only one-third the weight of steel — saving 


A handsome double-deck body on 
Daimler chassis, constructed by Duple 
Motor Bodies Ltd., The Hyde, 
Hendon, N.W.9, by whose courtesy 
this photograph 1s reproduced. 


B. 
JAMES BOOTH & COMPANY LIMITED 4 Vy} 


Dit oy Ml aA 


fuel and tyre-wear—yet it can be relied 
upon to give long service under the most 
arduous conditions, because of its resistance 


to corrosion and to road-shocks. 


‘Duralumin’ is the trade name under which 
we market a range of aluminium alloys that 


cater for every need. 








ARGYLE STREET WORKS + BIRMINGHAM °- 7 


BIRMINGHAM oneia 
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meet the boys. . . someof 


our customers tell us they don’t know how many types 
of Totally Enclosed Worm Reduction Units we make. 
Well! Here they all are. The big fellow at the top is our 
Underdriven (Standard) Worm Reduction Unit— 
comes in any size from 3” to 24” centres and ratios from 
§ 1 to 701. Then, first on the left below. our Over- 
driven W.R.U. — same range of centres and ratios but 
with driving shaft at top. Little Tich is our F. Type for 
fractional horsepower — 3 sizes: 15", 1}", and 23” 


centres each with 3 different relative positions of the 


JOHN HOLROYD AND COMPANY 


LIiMITeEobD 


input and output shafts. It may be mounted with the 
feet in any plane. The fat flat chap is our Vertical Type— 
same range as the Standard, but with a vertical wheel 
shaft that can be extended above or below the box. And 
last but far from least, our Double Reduction Unit for 
ratios up to 3000 1. Tough looking lot, aren’t they! 
Tough, hard-working and reliable as a bevy of iron- 


jawed bank managers. 


Holroyd Gear Reduction Units 


LANCASHIRE 
CROTAS 


MIiLNROW 
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THIS was 
the answer 


Good clean finish and pressure tightness 
are essential for filter heads of the well-known 
Vokes Oil Filters. John Dale Aluminium Alloy 


Gravity Die Castings have achieved these results. 


Consult JOHN DALE Limited 


about Aluminium Alloy Gravity Die Castings 


JOHN DALE LTD. (DEPT. TS.3), LONDON COLNEY, ST. ALBANS, HERTS. Tel. : Bowmansgreen 2266 





r is $1/4/6 
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**Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


Gp egy 


POSSILPARR GLASGOW: N 
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INTERNATIONAL 
MOTOR SHOW — 


EARLS COURT 


(FIRST FLOOR) 


VANDERVELL 


PRODUCTS LIMITED 


a, 


THIS MARK ON ALL VANDERVELL PRODUCTS 
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ICKERS-DETROIT 


O/L HYDRAULIC 
PUMPS - VALVES - CONTROLS 
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Wud in Fagland by 
STEIN ¢ ATKINSON LTD 


PARNELL HOUSE - 25 WILTON RD - LONDON - S-W-I 


AUTOMOBILE ENGINEER, October 1952 








ON PRODUCTION - EVERYWHERE 


DJ fi 


| SINGLE - SPINDLE 
AUTOMATIC SCREW MACHINES 


B.S.A. TOOLS LTD., BIRMINGHAM, ENGLAND. 


= 
oe 





SOLE AGENTS IN GREAT BRITAIN: BURTON GRIFFITHS & CO., LTD., MARSTON GREEN, BIRMINGHAM. 
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means of taking bearings 


was by the use of the ‘ASTROLABE’ 


this enabled the seafaring men 


of those days to find out to some 


extent where they were going 


Heavy duty 
Roller Assembly 


Flexible Roller 
Solid Race Bearing 


Manufacturers to-day know Flexible Roller 
exactly where they are when wad Split Race Bearing 
take their BEARINGS from 





POLLARD ) 





An advisory division including 
personal representatior by 
skilled technicians is at the 
service of engineers. Full infor- 
mation about this organisation 
will be sent immediately upon 
request to : 


POLLARD BFARIN 
FERRYBRIDGE, KNOTT! 
YORKSHIRE, ENG 
Telephones: Knottingley 320-1-2-3 
Telegrams: ‘‘Balbearing Ferrybridge 


** Max-Load "’ 
Solid Roller Bearing 
Separable Outer Race 

and Buile up Cage 


** Max-Load 
Solid Roller Bearing 
Separable Inner Race 
and One Piece Cage 
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5 and 10-speed 
gear-boxes 


The top illustration shows the Fuller 
10-speed gear-box, comprising the 
famous five-speed box with 


a Fuller two-speed auxiliary 


ee 





box built on to it, thus pro- 
viding a ten-speed box for 


heavy-duty operation on large trucks. 


This unit is to the usual Fuller stand- 
ard of high-duty, with all forward 
gears helical, and all changes, includ- 
ing reverse, by dog-clutches. On 
both of these boxes the gears are 


shot-peened and crown-shaved, to avoid stress concentration. 


The lower illustration shows the Fuller 5-speed gear-box. Every gear 
is helical and engaged by dog-clutches and to reduce shaft deflection 
to a minimum the mainshaft is supported on three bearings, and the 
layshaft kept short, making one of the highest-duty gear-boxes ever 
produced. 
Exclusive European Representatives 
AUTOMOTIVE PRODUCTS COMPANY LTD., 


Brock House, Langham Street, London, W.1, England 
Telephone : Langham 2527 





‘N’ PUMP Control 


Three types of governor 


The C.A.V. ‘N’ type fuel injection pump is now available 
with alternative types of governor, the pneumatic, hydraulic 
and mechanical (flyweight) types, each having features suiting 
specific applications. 





Pneumatic governor gives ready response and close 
control over the whole speed range. Light in weight, 
few working parts, lo cost. Operates from venturi 


unit inserted in induct inifold. 

Hydraulic governor is the all-speed type and is 
extremely sensitive over full speed range. No heavy 
rotating parts. Operate bmerged in oil, hence wear is 
negligible and maintenance cost low. Gives low-speed, 
surge-free idling 

Mechanical types include maximum and idling speed, 
and variable speed types, the former suitable for vehicles, 
the latter for tractors, railcars and industrial applications 
where a speed range ¢ be pre-set and maintained 
within close limits. 


We shall be pleased to offer technical advice on the most suitable type 
of control for use under given conditions in any part of the world. 


COMMERCIAL 
Stand No. 232 <r. 





Fuel Injection and Electrical Equipment 


Get: 6v6EUL Mt TED, ACTON, LONDON, W. 35 








" 174-496 
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“battle 


: against | oo) 


Vibration 


CUSHYFOOT 
WOU WHEN Ch 


Increasing accuracy of grinder 


This Lumsden Grinder, used by Mellor Bromiley Ltd., Hosiery Machine 
Manufacturers, Leicester, is mounted on eight ‘‘Cushyfoot’’ units. 
In addition to preventing the transmission of vibration from one 
machine to another, the mounting has been found to eliminate wheel 
shudder. 
These mountings are very easily fitted and are extremely compact, 
raising the machine only 4 inches, and carrying weights from 5 cwt. 
to 1 ton per unit. 
They provide resilience in every plane, normally with the same 
stiffness in every direction, but—when required—with greater 
stiffness in one direction, for example to resist thrust or belt-tension. 
The construction embodies the characteristic use of rubber in shear 
and compression with the famous Metalastik rubber-to-metal weld. 
Approximate dimensions of the unit :— 

Height 43” unloaded, Width 8”, Length 9”, Weight 23 Ib 


dp Savas 


METALASTIK LTD., LEICESTER 





Detachable oil filter 
clement casily inspected 


and replaced 


This new AC partial-flow oil filter with replaceable element meets 
the increasing demand for a filter that can be removed for inspec- 


tion and replaced every 8 10,000 miles. It provides a permanent 





installation for coupling into a by-pass oil supply system and the 
filtering element can be replaced without disturbing pipe connec- 


tions. Sump oil is filtered on an average of ten times an hour. This 








means less motor wear and longer motor life—the objective of 

















every motor manutacturer. 








If vou are contemplating an important new design, or a modification of an AC-SPHINX SPARK PLUG COMPANY, 
existing one, take advantage of the of the AC Technical Bureau. DIVISION OF GENERAL MOTORS LTD., 
We probably can save you hours of planning and experimentation. Write to the DUNSTABLE, BEDFORDSHIRE 


AC Technical Bureau, 54, The Butts, Coventry; or telephone Coventry 61747. and Southampton, Hants. 


AUTOMOBILE ENGINEER, October 1952 





- five days to make it... 


with 17.1. Aluminium 


Here’s a van with a rare turn 
of speed in its making... 
The firm which built it, 
Arlington Factors & Acces- 
sories, finished fabrication in 
five days flat (including, for 
good measure, one primer 
coat). It’s a fair-sized job, 
1,850 cub. ft. capacity, 
strongly constructed for a 
heavy payload... Constructed 
for the most part, of T.I. Alumi- 
nium, on a Leyland Tiger B.S.V. 
Chassis. Light, strong, rustproof, 
easily handled—T.I. Aluminium 


Alloys are reliable materials for 





rapid assembly jobs, Make full 


use of them in new construction 








work .. . for check-ups 


or research, make use of us. 


T.I. ALUMINIUM LTD. REDFERN- ROAD, 
TYSELEY, BIRMINGHAM. Tel: ACOCKS GREEN 3333 


ALUMINIUM & ALUMINIUM ALLOY INGOT.SLABS, BILLETS, SHEET, STRIP, 
TUBES AND EXTRUSIONS, TO ALL COMMERCIAL, A.I.D. & LLOYD'S SPECIFICATIONS, 
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FITZALAN WORKS - SHEFFIELD 9 - TELEPHONE 41188 
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Because the dimensional accuracy of the 
component parts of a ball or roller bearing vitally 
affects its load carrying capacity and life, every 
SKF bearing is checked at least 85 times before 
being finally passed for service. Among the 
equipment used by SKF for checking dimen- 
sions are dial gauges showing variations of as 
little as 40 millionths of an inch. These gauges 
are in turn regularly checked by a special depart- 
ment using gauge blocks for the purpose, and 
the gauge blocks are themselves checked in the 
gauging laboratory with an interference com- 
parator — an instrument which compares a given 
length with the wavelength of light from one of 
the lines of the spectrum. It enables a gauge 
block to be checked with an accuracy that reveals 
differences of + 1 millionth of an inch. This is 
the measure of precision that lies behind every 


SKF bearing. 
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Commercial Vehicles 


URING these post-war years, the commercial 

motor industry has had an export record that is a 

matter for justifiable pride, and the recently 

concluded biennial exhibition suggests that this 
record will be maintained. Those engaged in the industry 
realize only too well that the days of a seller’s market are 
over, but nonetheless there is still quiet confidence that 
markets will be retained. 

It is really a healthy sign that the first impression gained 
at the exhibition was that power units, transmissions 
and chassis generally showed but little change from those 
exhibited two years ago. This could be, but is not, a sign 
of stagnation. It is rather a proof that throughout the 
post-war years British design of commercial vehicles has 
been sound, so that while from year to year there are detail 
improvements, there is little possibility, and probably even 
less need, of any sudden marked change. 

In a buyer’s market first cost is always important, and 
manufacturers have done all that is possible to reduce 
prices while at the same time maintaining a high standard 
of quality. But even more important than first cost is the 
question of operating costs, and the modifications that 
have been made are generally such as will reduce 
these costs. In brief, it may be said that the general 
tendency is towards lighter constructions in all parts of the 
vehicles. 


Engines and transmissions 


Power units and transmissions generally show but little 


apparent change. For a given capacity the new engines 
show an increase in power output in conjunction with a 
reduction in fuel consumption, but this is due-to refinements 
and not to any radical changes in design. This applies 
to both petrol and diesel engines. 

Transmissions follow conventional lines, most of the 
heavy vehicles having five-speed gearboxes, although some 
makers have developed six-speed boxes. Not a single 
vehicle was fitted with automatic transmission. This 
caused some comment, but it is really evidence of the good 
sense of British designers rather than a sign of innate 
conservatism. In the present stage of development there 
is good reason for doubting whether the incorporation of 
any of the known forms of automatic transmission can be 
economically justified. What little advantage can be gained 
is apparently much more than counterbalanced by the 
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increase in first cost and in fuel costs. For the time being 
it does appear to be sound policy to refrain from fitting 
such devices. 


Bodywork 


Without any doubt the most marked differences between 
vehicles shown in 1950 and those shown recently were in 
the bodywork. Overseas demands have caused the intro- 
duction of some measure of unconventionality into the 
products of British body-building plants. Several inter- 
esting bodies were exhibited, and the necessity for coping 
with extreme climatic conditions has been responsible 
for the development of bodywork that is very different 
from that demanded by operators in this country. There 
is, however, one aspect that is common to nearly all bodies; 
that is the use of metal in place of wood for structural 
members. 

This, of course, is not a recent development. Ever since 
the war there has been a tendency to use a higher proportion 
of light alloys in body construction. The consequent 
saving in weight is a desirable feature in any road vehicle. 
and more particularly where operating costs must be closely 
controlled. Experience gained in the handling of light 
alloys for aircraft construction has been applied to bus and 
coach body building, and a well-worth-while saving in weight 
has been achieved without in any way impairing the 
strength of the structure. 

Another matter that has received close attention is that 
of unit construction. This is a method that facilitates 
production and reduces costs. From the operator’s point 
of view this construction is advantageous, since it ensures 
that a damaged vehicle can be returned to service with a 
minimum of delay, jig produced units being readily avail- 
able. This is particularly important to overseas operators 
who can prepare for such eventualities by stocking replace- 
ment units. With this in mind, designers have paid 
special attention to panel and body member attachment. 

Body builders have also taken full advantage of the 
additional floor space made available by the adoption of 
under-floor engines. In this connection, however, it is 
felt that body engineers would be well advised to pay 
greater attention to the matter of insulation against noise 
and vibration. There is a wide selection of sound-deadening 
materials and many forms of appliances to reduce the 
effects of vibration. Private car technicians have made 
full use of these devices in their quest for silence. Public 
service vehicle engineers should do the same. It would be 
unfortunate if the further development of the under-floor 
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engine were retarded in any way by faults that are readily 
capable of solution. 

To sum up, it may be said that although there are no 
outstanding changes from accepted practice, there is much 
evidence of steady progress. 
all the makers has been to produce vehicles that will give 
reduced operating costs. This includes not only reduced 
running costs, but servicing costs also. In fact, one of the 
outstanding features of the new designs is the care that has 
been taken to make servicing and repairs as easy as possible. 
A full review of the exhibition will be published in the 
November issue of this journal. 


. ) . m4 g 
Machines and Productivity 
y “QHE aim of the machine tool manufacturer is to 
make possible greater production, of higher 
quality and at a lower cost in terms of both 
money and manpower. In this, a very great 
measure of success has been achieved. Some of the rates 
of metal removal that are now employed would have been 
thought fantastic only a few years ago. This is in part 
due to developments in cutting materials, which have 
been matched by machine developments 
So far as the automobile industry is concerned, it is 
debatable whether any further developments to give higher 
rates of metal removal would be worth while. The 
machines would be considerably more expensive and the 
returns would hardly be commensurate. Most machining 
operations in the automobile industry have a short time 
cycle in which loading, unloading and fixture cleaning 
already occupy a considerable proportion of the total time. 
In the well-equipped motor factories these idle time factors 
have been reduced to an almost irreducible minimum and 
any increase in speeds and feeds would not have a propor- 
tionate effect on the production rate 


increased tool life. Therefore the makers of cutting 
materials should concentrate on developing tools which will 
last longer between regrinds rather than tools that will cut 
faster. The machine tool makers have played their part 
by developing machines that are free from vibration and 
chatter, two of the most destructive factors in tool life. 
In fact, freedom from vibration was an outstanding feature 
of many of the high speed machines exhibited at Olympia. 

There was evidence, however, of one tendency that is not 
altogether to be welcomed; that is, the tendency for machines 


To recapitulate, the aim of 


to become more and more complex and complicated. This 
is in part the fault of the user who will often specify a 
type of machine that will perform functions, some of 
which will never be required during the life of the machine. 
On the other hand, the machine tool industry is not free 
from blame in this matter. 

For years there has been a definite tendency to reduce to 
a minimum reliance on the skill of the operator in machining 
operations. Within limits this is sound policy but in some 
cases it would appear that the limits have been exceeded, 
and costly complications are incorporated in the machine 
for a relatively small advantage. Furthermore, these com- 
plications can and do entail the use of delicate mechanisms, 
which because of their delicacy are subject to troubles and 
failures which do not affect other parts of the machine, 
but which cause the machine to be idle until the trouble is 
rectified. In many cases they also call for specialist 
attention. 

The best machine for any given job is the simplest that 
will perform the job efficiently. This may sound like 
stressing the obvious, but like many other obvious things 
it is often disregarded. It is because we believe in simple 
solutions wherever they are possible that we have doubts 
about the advisability of some of the very elaborate transfer 
machines that have recently been installed in some factories. 

The relatively simple straightforward type of transfer 
machines used by Vauxhall Motors Ltd. for machining 
Bedford engine cylinder heads has much to recommend 
it when the volume of production is sufficiently high, but 
whether a machine with fifteen or twenty stations is 
warranted is open to doubt. For our part, we incline to 
the view that the method of grouping three or four unit 
heads together to form in effect a single machine is generally 
a better solution. The first costs for machines will be 
much lower than they would be for multi-station transfer 
machines; this in itself is important in that amortization 
charges will be much lower. In addition, the machines are 
basically simpler and less prone to breakdowns, and if 
breakdown does occur, the transfer machine is not so 
easily or readily brought into service again. Nor has the 
very elaborate type of transfer machine the same production 
flexibility as the simpler machines. In fact, it is possible 
to envisage transfer machines acting as a brake on progress 
in product design. To set against this there is, of course, 
the reduction in the labour force necessary to produce a 
given number of components, but this is often consider- 
ably exaggerated. 
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THE NEW AUSTIN °7 


A Well-equipped Car of Light Weight 


HEN the new Austin ‘7’ was 
first planned, the general trend 
in design was towards more 


and more refinement for both intericr 
appointments and general mechanical 
features. Although there was okviously 
a large market for a small inexpensive 
car, it was not considered wise to pro- 
duce a vehicle on the very austere lines 
of the Continental economy cars. This 
model is definitely in the small car 
class, but nevertheless it is a full four- 
seater with an enclosed luggage boot 
of reasonable size. Unlike most of the 
economy cars, it has Dunlopillo 
upholstery, balanced-lift windows, and 
provision is made for a Smiths recircu- 
lator-type heater, if required. 

Although these amenities are pro- 
vided, the basic price of the car is 
remarkably low. There is a fairly close 
price per Ib-weight ratio for all quan- 
tity produced cars, and there is little 
doubt that the lightweight structure 
of this vehicle has much to do with 
its low cost. The kerb weight of the 
car is about 1475 lb (no fuel), the dry 
weight of the engine is 219 lb, and that 
of the gearbox and clutch is 43 lb. In 
the white, the body-chassis structure 
weighs only 410 Ib. 

This light structure weight has not 
been obtained by any sacrifice in 
strength. In fact, the car is consider- 
ably stiffer and stronger than would 
have been possible if it were con- 
structed with a conventional separate 
chassis. When the torsional stiffness 
was measured by a method similar to 





SPECIFICATION 
ENGINE: Four cylinders. Bore and 
stroke 58mm ~-76mm. Swept volume 
800cm*. Maximum b.h.p. 30 at 4,800 
r.pm. Maximum b.m.e.p. and torque 
respectively 120/b in*, and 40/b-ft at 
2,400 r.p.m. Compression ratio 7-2: 1. 
Three bearing crankshaft, partly 
balanced. Overhead valves, push 
rod operated. Zenith downdraught 
carburettor type 26 JS with 18mm choke. 
CLUTCH: Borg and Beck single dry 
plate, 64in diameter 
GEARBOX: Four forward speeds and 
one reverse, synchromesh on 2nd, 3rd 
and top. Ratios: top 1: 1, 3rd 1-68: 1, 
2nd 2:59:1, Ist 4:09:1, reverse 
5-18: 1. 

REAR AXLE: Hypoid: three-quarter 
floating, with banjo casing. Ratio 


5:14: 1. 

REAR SUSPENSION: Semi-elliptic reverse 
camber leaf springs. Armstrong double- 
acting lever-operated shock absorbers 
coupled by an anti-roll bar. 

FRONT SUSPENSION: Independent, coil 
springs, with lower wishbones, and 
single upper transverse links mounted 
on Armstrong double-acting shock 
absorbers. 

BRAKES: Front: Lockheed hydraulic, 
2LS. Rear: Lockheed mechanical, trail- 
ing shoe type, operated by separate 
hydraulic cylinder. All brake drums 
7in diameter « 14in wide. 

TYRES: Dunlop 5.20 « 13.00. Pressures 
at full load 20/b)in® front, 23I/b in® 


rear. 
DIMENSIONS: Wheelbase 6ft 74in. 
Track front 3ft 94in, rear 3ft 83in 
Dry weight 1456/b 





The Austin ‘7’ saloon 


that recommended by M.I.R.A., the 
deflections were too small to give 
accurate measurable figures. A very 
severe test programme has been 
carricd out to prove the vehicle to be 
thoroughly road worthy. In addition 
to many thousands of miles running 
in this country, the tests included a 
5,000 miles run in European countries, 
over both mountainous and = dusty 
terrain, as well as pavé and other bad 
roads. Moreover, 1,500 miles were 
covered on the pavé track at the 
M.IL.R.A. testing ground, modifications 
to strengthen any weak points being 
made as found necessary during the test. 

In the design of a small car, the 
greatest ingenuity must be exercised 
in order to fit all the mechanical com- 
ponents into the vehicle, while still 
maintaining the requisite standard of 
passenger comfort. Indeed, to design a 
satisfactory four-door saloon witi a 
wheelbase of only 6 ft 7} in is no mean 
feat. Contemporary models with which 
the Austin ‘7’ may be compared are 
the Morris Minor, whose wheelbase is 
7 ft 2in, and the Renault 760 saloon 
with a wheelbase of 6 ft 10! in. In this 
type of car it is particularly difficult to 
reduce the height in the same propor- 
tion as the other dimensions, so that 
the lines shall be as pleasing as those 
of a larger car. The result is that there 
is a tendency for the smaller vehicles 
to appear too high. This tendency has 
been overcome by the use of a chassis- 
less construction which allows the floor 
to be kept at the lowest possible level 
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It necessitates having a rather high 
propeller shaft tunnel, but this is com- 
pletely unavoidable and of no dis- 
advantage. 

As can be seen from the illustration 
showing the interior arrangement, the 
greatest possible overall length in the 
saloon has been obtained in two ways. 
The first is by positioning the engine 
well forward, at an angle of 2} deg 
from the horizontal longitudinal axis 
of the car, while the second is the 
setting of the rear seats as far back as 
possible. There is a limit to the advan- 
tage that can be gained from the 
forward engine position. This limit is 
imposed by the front wheel arches 
which, as the toe-board is progressively 
moved farther forward, intrude more 
and more inwards and reduce the space 
for the pedals. In this car, a good com- 
promise has been reached, and the 
space between the toe-board and the 
clutch bell-housing has been taken up 
by the track rod. 

With regard to the back seats, 
restrictions are imposed on their pos- 
sible rearward position principally by 
the need to accommodate, at full 
bump, the casing of the hypoid axle. 
In so small a car only two passengers 
can be carried in the rear seats. It is 
therefore practicable to press the 
centre portion of the seat pan between 
the two passengers, to provide clear- 
ance for both the propeller shaft and 
part of the nose-piece of the axle. 
Another limitation is the width obtain- 
able between the rear wheel arches. 
However, in view of the desirability of 
limiting the amount of load that can 
be imposed on this type of vehicle, 
this is not serious provided that two 
passengers can be comfortably accom- 
modated. Additional width has been 
gained where it is most required by 
sloping the inner walls of the 
wheel arches outwards towards their 
base. 






A thin-plate hot-spot is clamped between the inlet and exhaust manifolds 
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Complete power unit, right side. The spark plug bosses are recessed into the cylinder head 


Engine 

The 800 cc engine develops 30 b.h.p. 
Its stroke/bore ratio is 1-31:1. By 
modern standards this is rather a high 
figure, but any attempt to reduce the 
stroke and increase the bore would, of 
course, have added to the overall 
length of the unit. Moreover, this ratio 
has given satisfaction for many years 
past, in the A.40 for instance, and the 
Company are loth to depart from it. In 
any case the stroke is only 3in and 
the piston speed is low. The connecting 
rod length/stroke ratio is 1-935:1. At 
4,800 r.p.m. when maximum b.h.p. is 
developed, the mean piston speed is 
just under 2,400 ft/min. The maximum 
b.m.e.p. is 1201b/in’, and maximum 





torque is 401b/ft, both values being 
obtained at 2,400r.p.m. In terms of 
b.h.p./in® piston area, the performance 
is good for this class of car, the figure 
being 1-84 h.p/in°. 

In the design of an engine for a 
small car, economy in both weight and 
overall dimensions is of utmost 
importance. Although the reasons for 
restricted overall dimensions are 
apparent, it is not quite so obvious 
why in this class of vehicle, weight is 
more important than in a larger one. 
The reason is that the load the car 
must carry, that is to say four pas- 
sengers and luggage, is not scaled down 
in proportion to its size. Moreover, 
many standard components, such as 
electrical equipment, used in larger 
cars must be employed. Therefore, if 
the power/weight ratio is to be 
adequate, it is essential that the weight 
is reduced to a minimum in the engine, 
as well as in the other mechanical 
components and the structure. 

As far as general layout is concerned, 
the engine is fairly conventional, the 
most unusual feature being the posi- 
tion of the oil pump, which is driven 
directly from the rear end of the cam- 
shaft. A dished pressed steel cover is 
bolted to the aperture in the clutch 
bell housing closing plate through 
which the pump projects about j in. 

The ignition contact breaker and 
distributor unit is mounted in a_ boss 
on the right-hand side of the crank- 
case, between Nos. 3 and 4 cylinders. 
It is driven from an integral spiral gear 
on the camshaft, which is on the left- 
hand side. Below the distributor is the 
starter motor, in front of which is the 
oil filter. The dynamo, which is also 
on the right-hand side, and the fan 
and water pump unit bolted to the 
front of the engine, are driven by the 
usual triangular vee-belt arrangement. 

On the left-hand side of the engine 
are the inlet and exhaust manifolds, 
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and the fuel pump which is actuated 
by an eccentric on the camshaft 
between Nos. 1 and 2 cylinders. A 
crankcase ventilation pipe is welded to 
the tappet cover, and the ventilation 
system is completed by another pipe 
between the rocker cover and the air 
cleaner and silencer. On each side of 
the front engine plate, flanges are 
turned forward to carry a sandwich- 
type rubber mounting. 

The rear mounting is a rubber ring 
of U-section, with its concave portion 
facing inwards. A collar cast on the 
cylindrical rear extension of the gear- 
box engages in the rubber ring, which 
is housed in a channel-section, spot 
welded round the inside of the pro- 
peller shaft tunnel. Assembly of the 
engine and gearbox unit with the 
rubber ring in position is from below. 
The unit is held up by a pressed steel 
bridge-piece pulled up to the floor 
below the channel by two bolts. This 
method of mounting gives adequate 
fore and aft location to the power unit, 
while at the same time absorbing 
torsional vibrations. However, it must 
be rather stiff so far as vertical loading 
is concerned, although no doubt, since 
the rear mounting is positioned well 
behind the engine, vertical vibratory 
loads are small. The design of engine 
mountings is always something of a 
compromise, since undue flexibility 
can be the cause of clutch judder. 


Cylinder block and crankcase 

An integral cylinder block and 
crankcase, of B.S.S.1452 grade 17 cast 
iron, is employed. The distance 
between the axes of the 
centre pair of cylinders is 
3, in, while that between 
Nos. 1 and 2, as well as 3 and 
4. is 2 n. With a wall 
thickness of j; in, this gives 
a minimum water jacket 
space between the cylinders 
of about ¢,in. The un- 
jacketed length at the skirt 
of the cylinder is approxi- 
mately 2in, except on the 
right-hand side where it is 
locally 1} in to clear the oil 
gallery. 

The rear face of the crank- 
case is machined to carry the 
integral gearbox and clutch 
casing and the jin thick 
clesing plate which is flanged 
to increase its stiffness. Posi- 
tive location is given by two 
dowels. and the unit is 
secured by six set-bolts. Four 
bolts and nuts below the 
crankcase are used to pull 
the closing plate up to the 
clutch housing. The oil 
pump is recessed into the 
rear wall immediately 
behind the camshaft. 

At the front of the engine, 
the water pump is spigot- 
mounted into the block, so 
that the whole of the pump 
rotor is positioned behind 
the front wall. This reduces 
the overall length of the unit 
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Engine performance curves. No fan or 
dynamo fitted, shop exhaust system employed 


by about {{in, as compared with the 
more usual layout that has the pump 
bolted on forward of the front face of 
the block. Below the water pump, the 
front engine plate and the pressed steel 
timing gear cover are secured by nine 
set-bolts, locked by spring washers. A 
Langite sealing washer is employed. 
The crankcase walls extend down to 
the level of the axis of the three main 
journal bearings. These are carried one 
in each end wall, and one in a trans- 
verse ribbed web. The bearing caps are 
secured by ,, in. diameter En 16 set- 
bolts locked with tab washers. Positive 
location is effected by dowel tubes 
round the bolts. 





Driven from the camshaft, the oil pump is recessed into the crankcase 
rear wall 











Crankshaft, connecting rod 
and pistons 

Vandervell D2 bimetal bearing shells 
are employed for the main bearings 
carrying the En 16 forged crankshaft. 
Axial location is effected at the centre 
bearing by Vandervell D2 bimetal 
washers located in recesses in the front 
and rear face of the web and cap. These 
thrust washers are divided horizontally. 
Each is prevented from rotating by a 
tab on the bottom half that engages 
in a slot in the face of the bearing cap. 
All the main journal bearings are 1} in 
diameter = 1 ;},in long, and the length 
of the crankshaft between the outer 
faces of the front and rear webs is 
10%3in. Until 1936 when a three bear- 
ing crankshaft was introduced, the 
early Austin ‘7’ engines, which had no 
centre bearing, had unbalanced crank- 
shafts. However, in this model, partial 
balancing is effected by counterweights 
forged integrally with each vertical 
crankweb but not machined. Without 
these weights, the unbalanced loads on 
the intermediate bearing would be too 
heavy. 

Immediately behind the rear bearing 
is an integral oil thrower ring, and 
behind this, machined on the shaft is 
a 2, in diameter scroll-type oil return. 
Round the oil return is a_ housing, 
formed in the rear bearing cap and 
completed by a separate cast-iron semi- 
circular piece bolted to the rear face 
of the crankcase. A duct is drilled 
through the bearing cap, and in it is 
fitted a baffle tube to drain oil away 
from the space around the thrower 
ring. The tube extends to below the 

oil level in the sump so that 
there is no possibility that 
momentary high pressures 
in the crankcase will blow 
oil vapour into the clutch 
housing. Four } in diameter 
set-bolts locked by tab 
washers, secure the 9} in 
diameter flywheel, of 18-ton 
cast-iron, to a flange on the 
crankshaft. A - shrunk-on 
starter ring gear is fitted. It 
is made of a mild steel hav- 
ing a carbon content of 0-2- 
0-5 per cent with 6 per cent 
manganese. The tail end of 
the crankshaft is counter- 
bored to house the Oilite 
bush for the clutch main 

shaft. 
Forged H-section  con- 
necting rods made of En 16 
are employed. They have a 
centre-to-centre length of 
5; in. The vertical axes of 
the connecting rods are off- 
set in relation to the central 
vertical planes of the crank- 
pins; No. 1 rod jin to the 
front, No. 4 rod jin to the 
rear, and Nos. 2 and 3 jin 
towards the centre bearing. 
In order that the rods may 
be withdrawn through the 
cylinder bores, the big ends 
are divided at an angle of 
50 deg to the axis of the rod. 
Vandervell D2 bimetal bear- 





ing shells ,in long x 143 in 
diameter are fitted. They 
are located by the usual 
pressed-out projections at 
their abutting faces, engag- 
ing in grooves machined in 
the caps and the rods. The 
bearings caps are secured by 
,in diameter En16_ set- 
bolts locked by tab washers. 
These bolts are reduced to 
i; In diameter for a length 
of 4% in so that the stress is 
as uniform as possible along 
their length. This improves 
their fatigue resistance. 
Lateral location of the cap 
is effected by machined 
shoulders that register 
against shoulders on_ the 
connecting rod. 

The En 34 gudgeon pin is 
clamped in the small end by 
a ;; in diameter En 16 set- 
bolt locked by a_ spring 
washer. Its outside diameter 
is j} in; it is drilled out {in diameter 
for a length of {4 in at each end, while 
the remaining Ijin is drilled * in 
diameter. The effective bearing length 
in each piston boss is jin. Vertical 
holes drilled in the bosses assist splash 
lubrication. 

T-slotter Alumilated Lo-Ex pistons 
are employed, the slots being on the 
side opposite to the thrust face. The 
castings for these are supplied by Well 
worthy Ltd. and the British Piston 
Ring Co. Ltd. A lip round the inside 
of the lower rim of the skirt ensures 
adequate stiffness. The crowns of the 
pistons have a machined concavity that 
takes the form of a frustum of a 
sphere, the chord diameter of which is 
about 1? in. There are three 
plain rectangular - section 
compression rings and one 
oil control ring. All four are 
fitted above the gudgeon 
pin. The face width of each 
of the compression rings is 
0-070 in and the radial thick- 
ness, which is given by the 


acce 


where d is the 


0-08 in. 


formula 


d 

28 
bore, is 
The slotted oil control ring 

which has the same radial thickness, has 

a face width of 0-125 in. 


cvlinder 


Timing gear, camshaft and 
valve gear 

A jin pitch single-strand chain, 
supplied by Renold and Coventry 
Chain Co. Ltd., is used for the timing 
gear drive. A lin diameter forward 
extension of the crankshaft carries the 
B.S.S.1452 grade 14 driving sprocket 
In front of the sprocket is a flanged 
boss to which is riveted the two-piece 
pressed steel fan-belt pulley. To the 
rear of the pulley and round its boss 
is a felt ring housed between the inner 
face of the 20s.w.g. pressed steel tim- 
ing cover and a spot welded-on dished 
washer. An L-section ring is pressed 
on to the outer periphery of the dished 
portion in such a way as to prevent 
any oil that may drain down the front 
wall of the timing cover from running 


Maximun 
acceleration 


Maxim m 


Maximur 
Lift at cz 
Nominal per 
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The crankshaft is partly balanced to relieve the loads on the centre 


bearing 


ver the rear face of the washer and 
directly on to the felt seal. The whole 
assembly is completely shrouded by a 
dished oii thrower ring clamped 
between the pulley boss and the timing 
gear sprocket. 

Both the sprocket and the pulley 
boss are driven by a single Woodruff 
They are pulled up against a 
houlder formed by the crankshatt 
front journal bearing, by a jin 
diameter bolt with a special head. This 
bolt is screwed into the front end of 
the crankshaft. Its head is extended 

ward to incorporate the dogs for 
the starter handle. The B.S.S.1452 
14 half-speed wheel is keyed on 
diameter extension at the 


Key 


grade 


a xin 


CAMSHAFT PERFORMANCE DATA AT 4,800 ENGINE R.P.M. 


tappet positive 
flank 
tappet negative 
tion (nose 
appet velocity 7 


1 of cam 


front of the camshaft, and secured by 
i nut locked by a tab washer. The rear 
end of the half-speed wheel boss is 
houldered to form a groove between 
ind the front face of the adjacent 
umshaft bearing. A Vandervell D2 
tal thrust plate # in thick 
registers in the groove to locate the 
camshaft axially. This plate is secured 
by three set-bolts passing through the 
engine plate and screwed into the 
front wall of the crankcase. 

In the front crankcase wall, a Van- 
dervell D2 bimetal bush is pressed 
into the boss for the camshaft bearing. 
Neither of the other two bearings is 
bushed. The bearing diameters are: 

mt 143in, centre lin, rear 1 in; 

shaft diameter between the bear- 

1s in. In the tail end of the 

4 camshaft, a #, in diameter axial 

le carries the short driving spindle 


the oil pump. A } in diameter peg 


7300 ft sec? 
3420 ft sec® 
35ft sec 


haft 0-225 in 
115 deg 
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with flats machined, one on 
each side of its periphery, is 
pressed into a hole drilled 
diametrically through the 
camshaft, and engages the 
slotted end of this spindle. 
The eccentric for the fuel 
pump is between Nos. 1 and 
2 cylinders. Between Nos. 3 
and 4 cylinders there is a 
spiral gear to drive the con- 
tact breaker and distributor. 
As in all Austin engines, 
the cams, which incorporate 
variable eccentricity ramps, 
are designed broadly on the 
principles described in the 
paper read by J. L. H. 
Bishop, A.M.I.Mech.E., 
before the Institution of 
Mechanical Engineers in 
1951 and reproduced in the 
June issue of Automobile 
Engineer. 

Chill - cast piston - type 
tappets with oil drain holes, 
operate in bosses in the crankcase. The 
effective length of the. | in diameter 
En15 push rods is about 8jin. An 
upset spherical seating at the bottom 
of each rod is supported in the tappet; 
at the top a cup end is formed to seat 
the induction hardened Enl2 tappet 
adjustment screw, which is carried in 
the rocker end and secured by a lock 
nut. Both ends of the rods are induc- 
tion hardened. The En 12 rockers have 
Clevite bushes pressed into their 
bores. Their end pads, which bear on 
the top of the valve stems, are also 
induction hardened. A rocker ratio of 
1-25:1 has been adopted. 

The induction hardened hollow 
rocker shaft of En 12, has an outside 
diameter of jj, in, and an 
inside diameter of (; in. It 
is sealed at one end by a 
pressed-in plug and by a 
screwed plug at the other, 
in crder that it may be 
cleaned during service. The 
shaft is mounted on four 
die-cast $.A.E.306 H.T. alu- 
minium pedestals, each of 
which is bored to carry it. 
On assembly, the front 
pedestal is placed in pesition 
first, and then located by a conical 
ended jin diameter grub screw, 
inserted from the top to engage in a 
tapered hole in the shaft. The remain- 
ing components, that is to say the 
pedestals, rockers, and their separating 
springs are then assembled on_ the 
shaft from the rear. They are retained 
by a double coil spring washer and a 
large diameter plain washer, held in 
position by a split pin through the 
extreme rear end of the shaft. A 
similar arrangement is employed to 
retain the front rocker on the shaft. 

A single spring is fitted to each of 
the vertically positioned valves. At its 
lower end it seats in a recess machined 
in the cylinder head; at its upper end 
it bears against a pressed steel retainer 
for a rubber washer. Above this is the 
usual valve retaining washer, held in 
position by a split tapered En14 
collet. A hairpin clip in a groove round 
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each collet ensures that 
should the spring break, the 
valve cannot fall into the 
cylinder. 

The inlet valve guides are 
1, in long and have plain 
bores. Those for the exhaust 
valves are also 1, in long 
but for a length of 4} in 
at the lower end of their 
bores there is ,4 in clear- 
ance round the shouldered 
valve stem. This prevents 
the build up of carbon 
deposit on the stem. Despite 
the curvature of the port, 
the lower end of the 
exhaust valve guide boss is 
square to its axis. This leads 
to more accurate machining 
than would otherwise be 
possible. 


Cylinder head, manifolds 
and carburettor 
A cast-iron cylinder head is 
employed. The depth of the casting 
is 2}in and the overall width 5} in. 
Some weight has ben saved by reduc- 
ing the width of the head above the 
spark plug bosses to 4) in. A forward 
extension of the casting houses the 
thermostat, and at the rear, provision 
is made for a bolted-on adaptor for a 
heater connection. When a heater is 
not installed, a blanking plate is fitted. 
A varnished steel gasket is used for 
the cylinder head joint and a washer 
made of Langite reinforced with alu- 
minium for the rocker cover joint. 
The rocker cover, on which an 
oil filler tube is welded, 
is held down by two special 
insulated nuts fitted to extra 
long pedestal holding down 
studs of En 16, one at each 
end of the rocker assembly. 
Combustion chambers of 
Weslake design are incor- 
porated. They are, like those 
of the other Austin engines, 
flat topped and roughly 
heart shaped in plan. The 
theory of these combustion 
chambers was described in 
“Power Output” in the 
August issue of Automobile 
Engineer. Effective cooling 
is ensured by having the 
spark plug bosses as well as 
the inlet and exhaust ports 
and guides, completely sur- 
rounded by coolant. 
The valve seats have a 
face angle of 45 deg and are 
cut directly in the casting. 
Both the inlet and the 
exhaust valve ports pass 
horizontally through the 
head after being turned 
through an angle of 90 deg 
from the seats. The radius 
through which the axes of 
both ports are turned is 
in. A double Compo 
joint washer is __ fitted 
between the manifolds and 
the cylinder. The exhaust 
manifold is of Qualcast cast- 
iron, and the inlet is of 


Material 

Head diameter 
Throat diameter 
Stem diameter 
Spring rate 
Spring length free 
Spring length installed 
-s Spring frequency 
Number of coils 
Coil diameter 
Valve lift 

Rocker ratio 
Valve crash speed 
Tappet clearance 
Valve opens 
Valve closes 
Ignition timing 


Arrangement cf overhead valve gear. 
collets to support the valves in the event of spring breakage 
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VALVE DATA 


Inlet 


Silchrome 
1 in 
lin 
0-2812 in 


114 1b in 
1g in 
1 4f in 
26,300 c.p.m. 
4} 


1, in 

0-285 in 

1:25: 1 
5750 r.p.m. 
0-015 in 


5 deg A.B.D.C. 10 deg 


die-cast aluminium. A 16 s.w.g. 
plate with an exhaust gas deflector 
welded to its lower face forms a hot 
spot at the junction between the two 
manifolds, which are bolted together. 
An adaptor for a manifold drain pipe 
is screwed into the casting immediately 
above this plate. The pipe is extended 
down to }in below the level of the 
sump face joint. 

A 26JS downdraught Zenith car- 
burettor is fitted. It has an 18mm 
choke tube. The jet sizes are: main 
jet 95, main air jet 160, slow running 
jet 40, slow running air bleed 80, and 
needle and seat 1-5 mm. Fuel is drawn 
from the 5} gallon tank by an A.C. 
Sphinx mechanical Y-type pump, 
which incorporates a gauze strainer. 


Exhaust 


XB steel 


0:2795 in 


5 deg B.T.D.C. 40 deg B.B. 


r.D.C. fully retarded 


Hairpin clips retain the 


An AC. air filter and intake 
silencer is employed. 


Water pump and 

cooling system 

lin A cord-reinforced rubber 
i in vee belt jin widex in 
deep with an included angle 
of 40 deg, drives the water 
pump at 1-2 times crankshaft 
speed. The B.S.S.1452 grade 
12 cast-iron water pump 
body is spigoted into the 
front face of the cylinder 
block. It is secured by four 
set-bolts locked by spring 
washers. The En 16 pump 

.B.D.C. spindle is carried in two ball 
A.T.D.C. bearings separated by a 

distance tube and housed in 

a forward extension of the 

body. Provision is made for 
lubricating the bearings through a 
duct sealed by a screwed-in plug. The 
boss for the fan and pulley is fitted 
on the front end of the spindle with 
the drive taken through a Woodruff 
key. A steel shroud washer round the 
rear end of the boss protects the bear- 
ing. It is retained by a circlip in the 
pump housing. 

The outer race of the front bearing 
has no positive axial location in the 
housing, but its inner race is clamped 
between the rear end of the boss and 
the distance tube. Moreover, the outer 
race of the rear bearing is not posi- 
tively located against movement in the 
forward direction. Between its rear 
face and a shoulder in the housing is 
a pressed steel annulus carrying a felt 
seal. This seal is mounted 
round a_ distance tube 
between the inner race of 
the bearing and the 2} in 
diameter cast iron rotor 
which is screwed on to the 
rear end of the spindle and 
locked by peening. The 
restraining force, holding the 
outer race of the rear bear- 
ing and the felt seal against 
the shoulder, is provided by 
the spring of the water seal. 

Although the water seal is 
of a similar design in all the 
Austin range of engines, it 
is somewhat unusual. The 
coil spring is made of 
phosphor bronze. At its rear 
end it bears against the 
rotor, and at the front 
against a brass cup-shaped 
retainer for the rubber seal. 
The retainer, which is posi- 
tioned round the boss of the 
rotor, has four projections 
registering in slots machined 
in the boss. In front of the 
retainer is a moulded rubber 
disc round which there is a 
bonded-on cupped washer. 
This washer is clamped 
between the distance tube 
and the rotor boss. The 
front end of the distance 
tube bears against the inner 
race of the rear ball bearing 
A rim formed round the 
periphery of the rubber 





sealing disc is held by the 
brass retainer against a 
thrust washer made either of 
Durestos or similar material. 
The front of this washer 
bears against a ground face 
in the pump casing. Two 
lugs on the periphery of the 
thrust washer register in 
slots in the brass retainer, 
that the oil seal assembly 
rotates with the rotor and its 
spindle. There is no thrower 
ring between this seal and 
the ball races, but there is 
the usual drainage space. 

Coolant passes from the pump round 
the cylinder walls and through ducts 
into the cylinder head. The thermo- 
stat valve is clamped, together with a 
Velumoid joint washer, between the 
head and the aluminium water outlet 
casting, the whole assembly being 
secured by three studs and nuts. A fin 
and tube radiator of 1901in° frontal 
area and 1} in block depth is employed 
The water filler cap is of a patented 
design employed on all Austin vehicles, 
with the boss, into which the filler cap 
is secured by a bayonet type fitting, 
recessed below the level of the top ol 
the header tank. Thus, it is impossible 
to over-fill the tank, and there is always 
adequate air space above the 
to allow for expansion. The overflow 
pipe is taken, inside the tank, from 
dome on top, and discharges into the 
recess at a point near the boss for the 
filler cap. With this arrangement 
mainly steam and air pass through the 
overflow pipe to relieve any pressure 
that is built up, so that little or n¢ 
coolant is lost. The capacity olf the 
coolant system is 8} pints. 


so 


coolant 


Oil pump and lubrication system 

An interesting and ingenious feature 
of the arrangement of the Hobourn 
Easton oil pump is that its four rotor 
are so phased, relative to the cams, that 
they tend to damp out vibrations of 


The selector rods are mounted in the gearbox 
the same level as the lays 


The high e 


AUTOMOBILE 
ENGINEER 


G2 eVed co. 


the camshaft. The die cast aluminium 
imp body is spigoted into the rear 
the crankcase and, together with its 
cast aluminium cover, is secured 
four in diameter set-bolts. The 
diameter En 32 driving spindle is 
nly 2; in long. It is slotted at its 
ferward end to engage the peg dia- 
etrally positioned through the end of 
the camshaft. At the rear end, another 
in diameter peg of En 16 is pressed 
imetrally into the spindle and the 
tor to supply the drive. Both the 
t and the outlet are well above the 
xes of the rotors so that the pump 
remains indefinitely primed with oil 
A plug screwed into the crankcase side 
wall to the right of the pump, may be 
removed to allow oil to be inserted 
ough a drilled passage communicat- 
ng with the pump, for priming it after 
embly 
An 18s.w.g. pressed steel sump of 
pints capacity is fitted. It is 
ired, together with a Langite joint 
her, to the lower face of the sump 
twelve | in diameter  set-bolts 
here is a semi-circular cut-out to 
ir the main bearing caps at both the 
wt and rear end. Sealing is effected 
section rubberized 


i rectanguler 
rk strip in a housing formed by spot 


velding a semi-circular portion of a 


ring to the outer face of the 


a shed 


approximately 


hafet 


ficiency combustion chambers are heart-shaped in section 
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An inverted cupped press- 
ing with gauze on the base 
as well as on the sides, forms 
the oil strainer. The base is 
removable. It is held in 
position by a central nut and 
bolt and a tubular distance 
piece. Riveted to the upper 
face of the strainer is a 
16 s.w.g. pressed steel 
bracket carried by two set- 
bolts, one in the inter- 
mediate bearing cap and the 
other in the rear one. In 
front of the filter and mid- 
way between the two ends 
of the sump there is a_ transverse 
baffle. 

Oil 1S 
through a $ 


drawn from the strainer 
in diameter pipe to a union 
screwed into a boss on the crankcase 
wall mid-way between Nos. and 4 
cylinders. Thence it through 
a vertical drilled hole to a herizontal 
one, and then into the pump. The 
outlet from the pump discharges into 
a transverse passage along which oil 
flows across to the right-hand side of 
the engine. An oil relief valve is 
screwed into the end of this passage. 
It lifts at a pressure of 60 1b/in< to dis- 
charge the surplus oil back into the 
sump. The oil gallery is drilled along- 
side the lower ends of the cylinders. 
Its axis is %3 in above that of the trans- 
verse hole and 4! in above the axis of 
the crankcase. The transverse hole 
intersects the passage between the 
gallery and the rear main jeurnal so 
that oil may pass down to the bearing 
and up to the gallery. Micway 
between the ends of the crankcase, a 
duct 1s drilled frcm the right, into the 
main oil gallery, to feed an A.C. or 
Purolator by-pass filter, the axis of 
which is 2 4 in below that of the 
gallery. This filter is screwed into a 
boss on the crankcase wall and 
charges into the sump through a 
vertical passage in the crankcase. 

Oil is supplied to the main bearings 


Passes 


dis- 
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through ducts from the gallery. Each 
big end bearing is served by two oil 
passages. One is drilled directly from 
the adjacent main journal, and is fitted 
with a restrictor jet at its delivery end, 
while the other is a branch drilled into 
it from a point on the periphery of the 
crankpin. The two passages are spaced 
approximately 130 deg apart. By means 
of this patented arrangement oil is fed 
to what, during the power stroke, is 
the pressure side of the bearing. It has 
the advantage that not only do the 
bearings last 
longer, but they 
also wear round 
instead of oval. 
Jets in the big 
ends of the con- 
necting rods 
throw oil into the 
cvlinder bores. 

From an annu- 
lar groove round 
each main journal 
bearing, oil passes 
upwards through 
another duct to 
the adjacent cam- 
Shaft bearing 
Through a slotted 
hole in the front 
camshaft bearing 
shell, oil is fed into an annular groove 
round the bearing. A flat machined 
on the bearing allows an intermittent 
supply of oil to pass from the groove 
into a vertical hele drilled up to the 
cylinder head. Thence the lubricant 
passes through a horizontal duct and 
a vertical duct to the front rocker 
pedestal, and then into the rocker shaft. 
Radial holes in the shaft supply the 
rocker bearings. The oil return to the 
sump is through the push red housing. 
There is no jet tube to feed cil on to 
the timing chain, which is lubricated 
in the fcllowing manner. A _ second 
flat on the camshaft bearing com- 
municates, once every revolution, with 
the forward end of the slotted hole in 
the bearing shell, and feeds oil to an 
annuler space formed by the clearance 
hole in the frent engine plate, into 
which the camshaft bearing projects. 
The space is closed at the front end 
by the camshaft thrust plate, through 
which a | in hole is drilled to feed the 
oil on to the timing gear. 


Primary gear 

3rd speed gear 

2nd speed gear 

Ist speed gear 

Layshaft cluster : 
Layshaft gear 
3rd speed gear 
2nd speed gear 
Ist speed gear 

Reverse idler 
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Ignition equipment 

Lucas ignition equipment is fitted 
throughout except for the spark plugs, 
which are Champion NA 8 long-reach 
type. A standard 12 volt Q12 coil 
supplies a DM 2 contact breaker and 
distributor unit having a centrifugal 
and vacuum controlled automatic 
advance and retard mechanism. The 
contact breaker and distributor unit is 
mounted in a flanged tubular adaptor, 
which is held by one countersunk set- 
screw, in a boss on the crankcase wall. 


GEARBOX DATA 


Helix 
angle 


Outside 
diameter 


deg ye 
deg L.H. 
deg L.H. 


1-948 in—1-953 in 
2-548 in-2°553 
3-048 in-3-053 
3-465 in-3-470 


deg R.H. 
deg R.H. 
deg R.H. 


3-048 in-3:053 
2-448 in-2:453 
1-948 in—1-953 
1-625 in-1-630 
2-125 in-2-130 
and 
1-695 in-1-700 


The purpose of this adaptor is to retain 
the En 15 drive spindle, with its integral 
spiral gear, when the distributor unit 
is removed for servicing. This obviates 
re-timing the ignition when the dis- 
tributor and contact breaker unit is 
replaced. A flange is fermed round 
the slotted upper end of the spindle so 
that it cannot pass through the adaptor 
when the unit is removed. The other 
end of the spindle, machined to } in 
diameter, is carried in a drilled boss 
in the crankcase wall on the other side 
of the engine. End thrust of the spiral 
gear is taken by the inner face of the 








A vertical 
IS pro- 
the 


boss against which it bears. 
hole drilled through the boss 
vided for splash lubrication to 
bearing surfaces. 


Clutch and gearbox 

A standard Borg and Beck 6} in 
diameter, single dry plate clutch is 
employed. It has a sprung centre to 
abserb- crankshaft vibrations and 
reduce shock loading on engagement. 
Operation is by means of a carbon 
bronze thrust ring. The unit is in an 
aluminium _bell- 
housing cast in- 
tegrally with the 
gearbox. 

On the front 
wall of the gear- 
box, a die cast 
aluminium cover 
is secured by 
10 seven studs and 

nuts. This cover 
13-054 normal incorporates 
13-054 normal a forked extension 
13-054 normal to carry a j% in 
10 diameter hollow 
fulcrum pin for 
the clutch operat- 
ing fork. The 
extension is offset 
to one side, there- 
fore alternative covers must be provided 
for left or right-hand drive. A scroll 
type oil return is machined in the cover 
round the #3 in diameter portion of the 
clutch shaft which is integral with the 
EN 34 primary gear. The primary 
shaft is carried in a ball race housed in 
the front wall of the gearbox and 
located by a snap-ring in a groove 
round its outer race. This snap-ring 
seats in a recess machined in the front 
wall. It is held in position by the 
cover. The-inner race of the bearing 
is pulled up against the gear by a ring 
nut. <A _ rearward extension of the 


Diametral 
pitch 
13-054 normal 


13-054 normal 
13-054 normal 


10 


+ 


eee 






































Arrangement of clutch and gearbox. The sliding joint is completely enclosed by the rear 
extension 








primary gear carries the grooved 
phosphor bronze inner synchromes! 
cone. It is also machined to form the 
engagement teeth. 

Immediately in front of the splines 
for the synchronizer, the main shaft 
machined down to 
fit in an Oilite bush pressed into the 
primary gear. The outer synchro-cones 
are integral with the case-hardened 
steel synchronizer hub. The included 
cone angle is 16deg. Three spring 
loaded balls seat in a groove in the 
sleeve to provide the predetermined 
load for engaging the cones. 

Aluminium bronze = synchromesh 
cones are pressed on to the hubs of the 
second and third speed main shaft 
gears. The engagement teeth are 
machined integrally with these gear 
These gears are carried on a phosphor 
bronze bush mounted on the main 
shaft. A phosphor bronze washer act 
as a distance piece between the geal 
and between the two bushes. Twi 
tongues in each bush engage in slots 
in the washer. The front end of the 
bush for the third gear is internally 
splined to engage the splineways in the 
main shaft. An En 34 thrust washer 
is carried in a groove in the shaft at 
the front end of the third speed bush 
It is located endwise by the shaft 
splines and prevented from rotating by 
a peg and spring housed in a radial 
hole in the shaft. 

As in the case of the other synch- 
ronizer unit, an aluminium bronze 
synchromesh cone is pressed on to the 
second speed gear boss, on which the 
engagement teeth are machined. Again, 
three spring loaded balls provide the 
necessary force to engage the cones 
Integral with the sleeve member is a 
gear common to both first and reverse 
speeds. This gear is out of engage 
ment when the sleeve is in the forward 
position for second speed; when 
removed to the rear it engages first 
speed. In the neutral position, th« 
reverse idler may be moved forward t 
engage both this gear and the first 
speed pinion on the layshaft. 

The rear of the main shaft is carried 
in a ball bearing housed immediately 
behind the splined collar, in an 
aluminium die casting spigoted int 
the reer wall of the gearbox. This 
separate housing is incorporated in 
order that the main shaft assembly may 
be inserted from the rear. The inner 
race of the bearing is clamped betwee 
a shoulder formed by splines on thx 
main shaft and a distance sleeve 3; in 
long. Behind this is an En 32B gear 
for the speedometer drive, the whol 
assembly being secured by a ring nut 
locked by a tab washer, pulled up 
against the speedometer gear. A snap 
ring in a groove round the outer rac 
of the bearing, seats in a recess in the 
housing. Both the snap-ring and the 
housing are retained by a cast 
aluminium rear extension which is 
secured to the rear face of the gearbox 
by eight } in diameter set-bolts, locked 
by spring washers. 

An En 32B spindle | in diameter 
2: in long, carries the En 24 reverse 
idler. It is located by a dowel-ended 


f; in diameter to 
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A one-piece differential cage is employed 
in the final drive 


set-bolt that registers in a diametral 
drilling in its front end, where it 1s 
supported in a boss in the wall of the 
gearbox. The other end is carried in 
the rear wall. Pressed into the idler 
gear is a Clevite bush 1} in long 

The En 34 layshaft cluster is on a 
in diameter En36 spindle. This 
spindle is supported in two bosses, one 
in the front and the other in the rear 
wall of the gearbox. Axial movement 
rearwards is prevented by the rear 
extension casting. Part of the front end 
is machined away to leave cnly a semi- 
circular section. A rectangular boss 
cast inside the front cover projects into 
this cut-out so as to provide axial loca- 
tion, as well as to secure it against 
rotation. The layshaft cluster with 
its four integral gears is carried on 
two needle roller bearings 3 in long 
mounted on the spindle. Each of the 
bearings, which are spaced 2}? in 
part, are located between circlips in 
the bore. Between the rear bearing 
nd its front circlip, a distance tube 
is fitted so that the circlip groove may 
be positioned where the section is 
sturdy. The thrust is taken by two 

in thick En 24 washers, one against 
the front and one against the rear wall 
of the gearbox. 

The oil capacity of the box is 2} 
pints. Two axial drilled holes, one 
from each end of the layshaft, connect 
with redial holes to form oil passages 

the bearings. The axial holes are 
fed from two passages, one in the rear 
extension and the other in the front 
Both convey oil to the layshaft 
bearings. Radially drilled holes in the 
primary gear, as well as in the third 

second speed gears, pass oil to 
their respective bushes. 

In the rear extension there is a 
ransverse web immediately behind the 

nut securing the speedometer 

It is bored to support the main 

I and has an oil return scroll 
machined in its periphery. To the rear 
ft this web is a sliding propeller shaft 
joint, the sleeve member of which is 
carried in a Vandervell D2 bush. A 
pressed steel housing fitted on the end 


cover. 
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of the gearbox extension carries a felt 
dust excluder and a lit-type oil seal. 
Oil that is stopped by the seal is 
returned through a drilled duct to the 
chamber in front of the transverse web 
through which it passes back to the 
box. A second duct is incorporated 
to allow air to replace oil that drains 
away. 

The complete sliding joint assembly 
is further screened against the entry of 
dust by two. shroud sleeves. One, 
pressed on to the boss of the universal 
joint, extends forward inside the second 
sleeve, which is pressed on the gearbox 
rear extension. The front end of the 
outer sleeve and the rear end of the 
inner sleeve are each rolled into a 
groove to locate them positively against 
axial movement. A domed disc seals the 
rear end of the outer sliding member, 
with which is incorporated the front 
fork of the universal joint. 

To keep down the height of the 
unit, the striker lever is offset approxi- 
mately lin to the right of the centre 
of the longitudinal axis of the box. It 
is housed alongside the main shaft in 
the rear extension. The three En 8D 
selector rods are positioned on the 
same side approximately at the level 
of the layshaft. They are carried in 
bosses in the front and rear walls of 
the box. Access to the selector forks 
is through a cover bolted to the side 
of the gearbox casing 

To form the gear locks, spring 
loaded balls housed in the front wall 
of the gearbox engage in grooves in 
the rods. In the rear wall, a single ball 
between each pair of rods, except 
where two balls are employed between 
those for reverse and first and second, 
engages in grooves in the rods to 
form the interlock mechanism. The 
striker forks are integral with the rear 
ends of the rods. In assembly, the dic- 
cast aluminium bronze selector forks 
are threaded on as the rods are passed 
in through the rear wall. They are 
secured by cone-ended set-bolts fitted 
with lock nuts, the cones registering 
in tapered holes in the rods. Reverse 
is struck by lifting the gear shift lever 
so that the striker lever passes over 
the baulking shelf. 


Back axle 

The final drive ratio is 5-14:1. A 
Hardy Spicer propeller shaft 2 in 
diameter x 40} in long transmits the 
drive to the hypoid bevel, three- 
quarter floating rear axle, which is 
carried in a banjo-type casing. All 
gears and pinions are made of En 34. 
The crown wheel pinion, integral with 
its shaft, is overhung from two tapered 
roller bearings spaced about 1% in 
apart by a barrel shaped, cast distance 
tube. This is used in preference to a 
plain tube, as it is less expensive. 
Between the distance tube and the 
inner race of the front bearing are 
shims, by means of which the pre- 
load on the bearings is set. At the 
correct pre-load, the nip on the bear- 
ings is 0-002 in. The inner races of the 
bearings are clamped between the 
crown wheel pinion and the splined 
boss of the companion flange for the 
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universal joint, by a nut on the jin 


diameter threaded front end of the 
shaft. A tab washer prevents the nut 
from working loose. 

A Gaco oil seal round the boss is 
housed in a die-cast cover, which is 
fastened to the front of the cast alu- 
minium nose piece. The seal hcusing 
is shrouded by a dished, pressed steel 
ring mounted on the companion flange 
boss. No provision is made for the 
adjustment of the assembly. It is 
located by the outer races of the bear- 
ings. The inner races are pulled 
against shoulders in their housing. 
The axis of the pinion is offset | in to 
the right of the centre line of the car, 
and 1} in below the axis of the crown 
wheel. 

The 6} in diameter crown wheel is 
secured to the one-piece malleable 
cast-iron differential cage by five # in 
diameier set-bolts. A {; in diameter 
En 36 spindle for the two pinions is 
pressed into the cage. It is positively 
located by a 4 in diameter peg in a 
hole drilled diametrally through one 
end of the spindle and through the 
cage. The end of the hole is peened. 
Two flats on the spindle feed oil from 
the centre to lubricate the bearing 
surfaces in the pinions, the spherical 
outer faces of which bear on to bronze 
thrust washers between the pinions 
and cage. On each side of the cage, 
bosses are machined 1} in diameter. 
They carry the ball thrust bearings 
supporting the cage in the nose piece 
casting. The outer races of these bear- 
ings locate against shoulders in their 
housing. 

Shims are fitted between the 
shoulder and the race on the left-hand 
side for adjusting the mesh of the 
crown wheel, and on the right-hand 
side for adjusting the bearing pre-load. 
The pre-load is correct when there is 
a 0-002in nip on the bearings. Each 
bearing cap is held by two {in 
diameter studs, and projections on the 
outer face bear against the axle casing 
to prevent the cap from springing 
outwards under load. 

Oil is fed to the bearing surfaces of 
the 2}in diameter differential gears 
through holes drilled in the differen- 
tial cage. The gear bosses, which are 
1%,in diameterx in long, bear 
directly in the cage, as do their flat 
thrust faces. Positioned , in apart, the 
inner ends of the En 16 half shafts are 
splined into the differential gears in the 
usual manner. For a length of about 1 in 
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they are supported in the differential 
cage where it is carried by the ball 
thrust bearings. Thus, bending loads in 
the shaft are reacted directly through 
the cage instead of through the splines 
and the differential gears to the cage. 

A divided baftle ring of channel sec- 
tion is welded inside the banjo casing. 
Eight {in diameter studs carry the 
nose piece casting. ‘These studs are 
screwed into holes tapped through the 
axle tube, the baflle and a jin thick 
reinforcing strip. Four of these strips 
are spot welded to the inner faces of 
the flanges of the baffle, each carrying 
two studs The 16s.w.g. pressed steel 
rear cover is welded on. A drain plug 
is fitted at the bottom of the banjo 
casing, while the combined oil level 
and filler plug is situated in the nose 
casting. S.A.E.90 oil is recommended. 
The capacity is 1, pints. 

‘Two U-shaped brackets are welded 
underneath the tube, one to the right 
and one to the left, to suit right or 
left-hand drive requirements. The 
pivoted swinging link compensator for 
the hand brake mechanism is_ bolted 
to the appropriate bracket. Outboard 
of these are other U-brackets forming 
the spring seat. The U-bolts for pull- 
ing the spring up to the bracket, seat 
on channel section flanges at the base 
of another bracket. This bracket is 
welded on top of the tube and bolted 
to it is the bump stop rubber. The 
forward extension of the inner vertical 
wall of the spring seat bracket pro- 
vides for the attachment of the rear 
shock absorber link. 

The En3A wheel hub carriers are 
butt welded to the outer ends of the 
axle tube. Five }; in diameter nuts and 
bolts hold each brake back plate, 
which is spigoted to a flange round 
the hub carrier. During road wheel 
removal the cast Conychrom iron 
brake drum is held to the headed 
flange at the end of the half shaft by 
one set-screw. This screw is carried 
in tapped holes in the housing for the 
wheel ball bearing. Another {in 
diameter screw holds the half shaft to 
the wheel bearing housing during 





Three-quarter floating rear axle. The half-shafts bear directly in the differential cage 
















brake drum removal. Also screwed 
into the housing are the four 4 in 
diameter set-bolts securing the wheel. 
These bolts have conical  seatings 
under their heads. The inner race of 
the ball bearing is mounted on the 
1{ in diameter end of the hub carrier. 
It is held in position by a ring nut 
together with a large diameter lock 
washer. An oil return scroll working 
round the half shaft, is machined 
inside the hub carrier. Round the hub 
carrier is a Gaco oil seal, adjacent to 
the inner face of the ball bearing, 
carried in the bearing housing. 


Rear suspension 

Semi-elliptic springs 36in long are 
employed at the rear. They are each 
made up from eight leaves 1} in wide 
and 3% in thick. Between the top three, 
zinc inter-leaves are fitted. Metalastik 
rubber bushes are fitted in both spring 
eyes and bronze bushes in the shackle. 
Under full load, the rear end rate is 
93 Ib/in and the periodicity 82 cycles/ 
min. The deflection to the fully laden 
position is 5} in, and to full bump it 
is 8} in. 

Armstrong double-acting hydraulic, 
lever-arm type shock absorbers are 
employed. ‘they are mounted on the 
inner face of the wheel arch, which is 
suitably reinforced by a bracket. A 
!in diameter anti-roll bar couples the 
two lever arms. . 


Front suspension 

A coil spring and double transverse 
link type of front suspension is fitted. 
The front end rate is 67}1lb/in and 
the periodicity 76 cycles/min. This is 
obtained with a spring having a rate 
of 271 1b/in. Deflection of the wheel 
is 6-06in to the laden position, and 
9.061n to full bump. The effective 
length of the lower wishbone is 
10; in, while that of the upper link, 
which is a_ single arm, is 7} in. 


Between the centres of the two lower 
link bearings the distance is 8 ¥% in. 
These bearings are 73 in below and 
41} in inboard of the axis of the shock 
spindle, which is the pivot 


absorber 
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for the upper link. The upper and 
lower bearings at the outer ends of 
these links are spaced 8{ in apart. A 
castor angle of 2deg (car empty) is 
incorporated, while the camber angle 
is ldeg. The swivel pin angle is 
6! deg trom vertical. On full lock the 


wheel angles are 31 deg and 24 deg, 
giving a turning circle of 35 ft. The 
toe-in is ,) in. 

Armstrong double-acting lever- 


operaied shock absorbers are em- 
ployed. They are mounted above the 
spring on a 14s.w.g. En2 pan-shaped 
pressing. Reinforcement is provided 
beneath each pan, where the nuts for 
the three {in diameter holding down 
bolts are welded on. This reinforce- 
ment takes the form of a_ channel 
section for the two outer bolis, while 
for the inner one the dished pressing 
round which the spring bears, is 
extended to provide the reinforce- 
ment. A rubber bump stop is mounted, 
coaxially with the spring, on the base 
of the dished pressing. With this 
arrangement the nearly vertical loads 
of the spring, bump stop and shock 
absorber have a common line of 
The rebound rubber is 


action. 


is 


uA 4 


as . 
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While maintaining a light construction, a wide spacing of the swivel pin bearings is obtained in the front suspension 








mounted on the outer lip of the 14 
s.w.g. pan. In the full rebound posi- 
tion, it arrests the downward move- 
ment of the upper transverse link. 
The cross section of the upper link is 
rectangular, }% in wide by about ; in 
minimum depth. This link is splined on 
to the , in diameter spindle of the shock 
absorber and secured by a split pinned 
slotted nut. The outer bearing of the 
link is trunnion mounted on a }in 
diameter En3 fulcrum pin. Clamped 
between the hexagon head on the rear 
end of the pin and the boss at the 
end of the transverse link is the trun- 
nion boss, in which - steel-sleeved 
rubber bushes are fitted. The fulcrum 
pin is secured in the upper link by a 
split pinned slotted nut on its {in 
diameter front end. It is locked against 
rotation by a ;% in diameter pinch bolt 
registering in a groove on the pin. 
The En 14B trunnion boss is pivoted 
on a jin diameter upward extension 
of the swivel pin. A_ split pinned 
slotted nut pulls it down on to a 
shoulder immediately above the upper 
bearing where the pin is 3 in diameter. 
Between the trunnion boss and the 
boss for the upper bearing is an Oilite 





A single transverse upper link is employed together with a pressed steel lower wishbone 
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thrust washer. 

The lower 
a single 14s.w.g. 
Beneath it is the dished pressing 
which seats the lower end of the 
spring, and on which the bump stop 
bears in the full bump position. It is 
therefore possible to withdraw the 
spring without removing the lower 
wishbone or any other part of the 
suspension. Metalastik rubber bushes 
are fitted to the inner wishbone bear- 
ings, which are carried in two channel 
section 'ugs welded to the front side 
members of the chassisless structure. 
These bushes are carried in a tube 
welded between the downward turned 
flanges of the wishbone pressing 
which, at each of these two points, is 
a channel section. The base of the 
channel is wrapped round between 
these two flanges and welded to them, 
partly encircling the bearing to give 
stiffness in the longitudinal direction. 
Correct compression of the rubber 
bush is applied by a }in diameter 


formed by 
En 2A pressing. 


wishbone is 


En 14B shouldered bolt and nut. The 
shoulder bears against the outer flange 
of the 
member, while the head of the 


lug welded to the front side 
bolt 
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The front suspension unit is accommodated in 


bears against the inner one. _ Inter- 
posed respectively between each lug 
and the head of the bolt and nut is 
a plain washer. To prevent rotation 
of the pins, each of these washers has 
a tab which is bent ‘so as to engage 
in a rectangular hole punched in the 
appropriate lug. 

A screw type outer wishbone bear- 
ing is employed. Its thread is cut in 
a two-piece ; in outside diameter tube 
The outer end of each piece is carried 
in the downwardly turned flanges of 
the wishbone pressing, while the inner 
ends are supported by a separate 
channel section bracket welded on 
Carried between the two inner ends is 
a boss forged integrally on the lower 
end of the swivel pin. Mounted in this 
boss is the En 33 fulcrum pin, held 
by a } in diameter locating cotter. In 
order that the pin may be screwed in 
trom the rear, its front end is threaded 
{; in diameter, while its rear end is 
fh in diameter. The front end of the 
bearing tube is sealed by a _ plug 
pressed and peened in, while screwed 
into the rear end is an adaptor for a 
grease nipple. Round the inner end of 
each tube between the support bracket 
and the swivel pin boss is a felt ring 

Two Clevite bushes 1} in long by 
{hin inside diameter support the 
En 33 swivel pin. Their centres are 
4)in apart and they are carried in 
bosses formed integrally with the 
En 14B stub axle. Between these two 
bosses, the swivel pin is shrouded by 
a telescopic tube, the two parts of 
which are held, one against each bass, 
by a compression spring. This spring 
is positioned round the inner tube and 
seats on a pressed-out flange on its 
lower end. The other end of the spring 
bears against a similar flange on the 
lower end of the outer tube. This lay- 
out is better than the older and more 
conventional knuckle joint arrange- 
ment in that it permits the swivel pin 
bearings to be more widely spaced, 
while keeping the unsprung weight to 
a minimum. 


Each end of the bosses for the 
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a vertical channel in the wheel arch 


swivel pin bearings is drilled and 
tapped tor a grease nipple. The grease 
passed through a hole in the bush 
into an annular groove round its inner 
periphery and is spread over the bear- 
ng surface by star grooves. A cork 
sealing ring is fitted in a groove round 
he bottom face of the lower boss; it 
bears against the shoulder formed on 
the swivel pin by the wishbone bear- 
DOSS. 
The En 3A wheel hub is carried on 
two combined ball journal and thrust 
bearings, the inner races of which 
ire spaced 1} in apart by a distance 
piece of 14s.w.g. pressed _ steel, 
thimble shaped to give it a certain 
amount of resilience. A nut on the 
uter end of the axle pulls up the hub 
assembly. Interposed between this nut 
ind the inner race of the outer bear- 
ing is a plain washer. On its inner 
periphery, it has a tongue’ which 
slot machined in the 


engages in a 


brake master cylinder and the pedals 
mounted under the side member 
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portion of the stub axle on which the 
front bearing is carried. The pre-load, 
which is correct when the nip on the 
bearing is 0-002in, is checked by 
measuring the torque required to turn 
the wheel. The outer races of the 
bearings are carried in housings 
machined, one in each end of the hub. 
At the inner end, the housing also 
carries a Gaco oil seal bearing on the 
1; in diameter portion at the root end 
of the stub axle. Immediately outboard 
of this, the axle is machined down to 
lin diameter, forming a_ shoulder 
against which the inner race bears. 
Grease is packed into the hub on 
assembly and is retained by a pressed 
or die-cast aluminium cap screwed on 
to a thread machined round the outer 
end of the hub. An effective seal is 
ensured by fitting a Vellumoid washer 
inside the cap. ‘The brake back-plate 
is spigoted on to the flange round the 
stub axle and held by , 


four jin 
diameter set-bolts, locked by spring 
washers. 


Steering 

The steering gear, supplied by Cam 
Gears Ltd., has a ratio of 12:1. Two 
bosses are formed on the steering arm, 
one for each of the two {in diameter 
set-bolts that secure the arm to the 
upper swivel pin bearing boss. The 
effective length of the arm is about 
6 }, in. The side rods are } in diameter 
«7, in long and have a ball joint at 
each end. At the outer end, the ball 
joint is mounted on the steering arm, 
while at the inner end it is carried, on 
one side by the drop arm and on the 
other by the idler lever. Both the drop 
arm and the idler lever are in the form 
of a bell crank with the arms at an 
angle of about 14 deg. The second arm 
of the bell crank lever carries the ball- 
jointed end of the adjustable track rod 
tube, which is jin outside diameter. 
Lock nuts on the end fittings secure 
them after adjustment has _ been 
made. 

Pressed steel brackets of identical 
design, positioned one on each side of 
the vehicle, carry the steering box and 
the idler lever. A tubular extension of 
the steering box, housing the spindle 
for the drop arm, is carried in a split 
boss secured to the bracket by three 
jin bolts screwed into a }in_ thick 
tapping plate. One of the three bolts 
registers in a groove on the tubular 
extension and clamps the ends of the 
divided boss to hold the steering box 
firmly in position. The cylindrical 
idler body is handed for left and right 
hand drive vehicles, but is carried in 
a similar boss to that in which the 
steering box is mounted. The steering 
box is not handed. 


Brakes 

At the front, Lockheed 
brakes with two leading 
fitted, while at the rear, Lockheed 
mechanical units with two _ trailing 
shoes are employed. The total shoe 
area is 6l1in° and the shoe is 1} in 
wide. Cast Conychrom brake drums 
7in diameter are employed on all 
brakes. The rear brakes are mech- 


hydraulic 
shoes are 
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anically actuated through a_ pivoted 
swinging link type compensator, but 
the main operating cable extends 
forward to a small hydraulic actuating 
cylinder mounted on a bracket on the 
heel board. This cylinder is operated 
by a control rod which has on its 
front end an adjustable slotted fork 
end connected to the hand brake lever. 

The hand brake control is a simple 
pull-up lever with a_ trigger-type 
ratchet. It is mounted immediately 
outboard of the driver’s seat on to a 
cross tube. Welded to the other end 
of this cross tube is the lever for oper- 
ating the control rod, which is adjacent 
to the propeller shaft tunnel. The ends 
of the tube are carried in graphite 
impregnated spherical bearings. Each 
of these bearings is clamped between 
a small cover piate, bolted at the outer 
end to the sill plate and at the inner 
end to a bracket bolted under the foot 
ramp beneath the front seat. As com- 
pared with purely hydraulic operation, 
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this arrangement avoids the use of an 
appreciabie length of metal piping and 
two flexible pipes. Moreover, there 
are no hydraulic cylinders inside the 
brake drums. At the same time, the 
desirable feature of differential front 
and rear braking has been incorpor- 
ated. Further economy has_ teen 
effected by upsetting the eyes on the 
ends of the compensator rods, instead 
of using screwed fork ends. 

The brake pedal is mounted on a 
spindle supported in a combined 
bracket and master cylinder bolted to 
the foot ramp. This bracket also forms 
the reinforcement to which the master 
cylinder is bolted. A lug, projecting 
downwards from the boss at the lower 
end of the pedal, has two holes drilled 
in it. Tne upper one carries the fork 
end of the master cylinder plunger. A 
grease nipple is screwed into the end 
of the brake pedal spindle, the lubri- 
cant being fed through drilled holes 
to the phosphor bronze bush pressed 





into the pedal boss. The clutch control 
pedal is mounted on a spindle sup- 
ported at its outer end in a spherical 
bearing similar to those used for the 
hand brake cross tube. In this case, 
however, the bearing is mounted in 
the vertical flange turned downwards 
on the side member. The other end 
of the spindle is supported on the 
gearbox casing. A lever is welded on 
or near the inner end of this spindle. 
It operates, through an adjustable rod, 
a clutch withdrawal lever carrying the 
carbon clutca throw-out bearing. 

Lucas 12 volt equipment is used 
througnout. A G.L.L.W.7A battery of 
32 amp-hr capacity and a 10hr rate is 
employed. It is served by a C 39 PV/2 
dynamo operating in conjunction with 
an RB106 cut-out and regulator. The 
system is protected by an SF6 fuse 
unit. Other electrical equipment 
includes an M35G starter motor, a 
single 1235J horn and SF34 direction 
indicators. 


THE PREVENTION OF SCUFFING 


T is known that scuffing can be pre- 
vented by giving careful attention 
to machining, assembling and _ initial 
—— in. One essential requirement 
, however, that the mating surfaces 
oie be adequately lubricated from the 
first moment that they are in motion 
until a condition of surface is obtained 
that is proof against scuffing. 
The lubricating properties of 


graphite are well-known, but in recent 
years a close evaluation has been made 


extent of these lubricating 
characteristics. It can be shown that 
the best results are obtained if the 
graphite is very finely divided so that 
when the particles lie on the metal 
faces they are orientated with their slip 
planes parallel to the direction of the 
rubbing. Extreme fineness of the par- 
ticles also enables the graphite to 
adhere to, or to be absorbed by, the 
metal surface and to form a thin 
lubricating film which is referred to 
as a “ graphoid surface.” 

Numerous measurements of the 
coefficient of friction of orientated films 
of pure graphite show that this lies in 
the vicinity of 0-1. This value is for a 
graphited surface free from oil or any 
ether liquid. It represents a good 
measure of lubrication and ae: dry 
films formed from dispersions of 
colloidal graphite in volatile media to 
be used in industry for dry lubrica- 
tion where oil and grease may be un- 
desirable. When oil is present on a 
graphoid surface, the coefficient of 
friction lies around 0-05 under boun- 
dary conditions of lubrication. Under 
similar conditions the value for oil 
without any graphite present on the 
surface would be higher. From the 
analysis of data obtained from various 
sources, it is shown that, in the 
presence of oil, the coefficient of fric- 
tion obtained for two rubbing surfaces 
which have been treated with graphite 
is characteristically lower than that for 
the same rubbing surfaces without any 


of the 


graphite. This accords with the 
generally accepted view that much of 
the friction between rubbing faces is 
contributed by stick slip or the adhe- 
sion of metal high spots. 

Possessing a melting point which, 
for all practical purposes, exceeds that 
of any metal, graphite will provide 
parting between the high spots on 
rubbing faces when normally they 
might fuse together. It is this ability 
of the microscopic particles of colloidal 
graphite to separate the high spots 
which possibly accounts for the lower 
friction obtained with a graphite sur- 
face in the presence of an oil film, to 

wuich reference has already been made. 
It is also possible that the better oil- 
spread yielded by a graphited surface 
as compared with plain metal will 
assist the reformation of the oil film 
after it has been broken by excessive 
load at particular spots on the bearing 
surface. In addition, it is known that 
a graphited surface has _ oleophilic 
qualities, which means that oil will 
adhere better to graphite by adsorption, 
in addition to yielding better spread. 

It is these underlying advantages of 
a graphited surface that have led to the 
development and widespread use of 
dispersions of graphite to provide 
lubrication in various types of mech- 
anical equipment. A method of treating 
new surfaces which can be said to 
render them more resistant to scuffing, 
is to apply to them a dispersion of 
colloidal graphite in a volatile carrier 
which, on drying, produces a hard, oil- 
resisting graphite film. This film 
prevents direct metal-to-metal contact 
between the adjacent surfaces, and is 
only gradually removed during the 
running-in period. 

Tests carried out on internal com- 
bustion engine pistons which had 
previously been treated with this dis- 
persion of colloidal graphite, show that 
without previous running-in, they can 
be subjected to several hours running 


under maximum load and speed condi- 
tions without tendency to. scuffing 
occurring. The performance _ of 
graphite - coated pistons under these 
severe running conditions has con- 
vinced some well-known aircraft and 
other internal combustion = engine 
manufacturers of the value of this 
treatment which has now been adopted 
as standard practice in their works. 

The method by which pistons and 
other engine parts are coated is 
extremely simple. The appropriate dis- 
persion of colloidal graphite, after dilu- 
tion with a quantity of volatile solvent, 
is sprayed on to the degreased surface 
to be coated. The coating is dried in 
air for several hours or at a tempera- 
ture of 100 deg C for one hour, and 
when ccoled to room temperature the 
treated parts may be handled without 
danger of removal of the graphite 
coating. The thickness of the graphite 
film is of the order of 0-0001 in and 
does not, therefore, modify the dimen- 
sions of the finished parts to an extent 
which would necessitate any alteration 
in the design clearances. 

For the treatment of 
such as engine camshafts, 
sleeves and valve gear components, 
and laminated leaf springs, the dip 
method of application may be found 
to be more convenient. In all cases it 
is important that the components to be 
treated are thoroughly degreased and 
it is preferable to apply the colloidal 
graphite whilst the parts are hot 
enough to facilitate evaporation of the 
carrier liquid. Air drying or low-tem- 
perature baking will render the coating 
completely hard and oil-resistant. 

Those interested in this process may 
obtained further details concerning the 
lubricating effect of colloidal graphite 
from the Journal of the Institute of 
Petroleum, Vol. 37, No. 329, May 1951, 
and from Acheson Colloids Limited, 
who are manufacturers of graphite 
dispersions. 


other parts 
crankshafts, 
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CENTRIFUGAL FILTRATION 


An Interesting Development by Glacier Metal Co. Ltd. 


EMOVAL of contaminants fron 
lubricating oil by centrifuging 
not new; for example, centrifuga 
filters with either independent mech 
anical or electrical drives 
widely used for filtration on 
engines, but we believe that the centri 
fugal filter made by Glacier Metal (¢ 
Ltd., Alperton, Wembley, Middlesex 

is the first to be developed for use 
internal combustion engines for rm 
vehicles 

An outstanding feature of this filter 
is that the centrifuging action 
dependent only upon the pressure 


the lubricating system and it does not 


in any way entail an extra drive. Esser 
ually, the filter is assembled from 

parts shown in Fig. 1. The outer bow 
A is connected to the oil supply line 
Mounted in this bowl is a_ hollow 
spindle, which is in connection wit 
the oil supply passage. The rotor B, 1 


mounted on the hollow spindle. It has 


two stand pipes, each connected t 
fine nozzle on the underside of the 
rotor. 

Oil from the pressure supply line 
goes up through the hollow spindl 
into the rotor. As the oil accumulate 
in the rotor, it passes into the stand 
pipes down to the nozzles, throug 
which it is expelled into the 
bowl. The rotor is caused to rotate 


oute 


Fig. 2. Build-up of contaminants after 


100 hours running with dirty oil 


have been 
aircralt 


Component parts of the Glacier 
centrifugal filter 


the reaction to the force set up by the 
as it is expelled from the nozzles 
fine spray. With oil pressure at 
Olb/in*, which is the recommended 
minimum, the rotor’ revolves at 
ipproximately 4,000 r.p.m. The centri- 
iged oil back to the sump 
rough a central hole in the base of 
The caps for the rotor 


passes 


e outer bowl. 
nd the outer bowl are shown at C and 
1) respectively in Fig. 1. 

The centrifugal action 
contaminant particles in the oil to be 

rown against the sides of the bowl. 
At 4,000 r.p.m., the centrifugal force is 
great enough to deposit the particles 

n the sides of the rotor with sufh- 

nt adhesion to resist being washed 
ff. Fig. 2 shows the manner in which 

contaminants build up in the rotor 
This deposit can easily be stripped oft 
hen the filter is to be cleaned. 

In comparison with the types cf 
more commonly used for road 
vehicle engines, many advantages are 

umed for the Glacier centrifugal 
filter. They may be summarized as :— 


causes the 


fhiiter 


Ihere is no element to be replaced. 
Ihe filter is easily cleaned, neither 
special tools nor mechanical skill 
being needed. 

Phe filtering capacity is many 
times greater than that of existing 
pack-type filters. 

rhe filter cannot become clogged, 
even if it is used until the deposit 
IS excessive, 

Filtration _ efficiency remains 
uniformly high and does not 
diminish appreciably as the dirt 
accumulates. 


) The oil that is being filtered does 
not pass through previously 
collected dirt as is the case with 
pack-type filters. 

Inspection is easy. It is only neces- 
sary to remove the top cover and 
the rotor cover. 

It is not necessary to disturb oil 
pipes or oil pressure joints when 
the filter is to be cleaned. 

The filter can be mounted in 
almost any accessible position at 
the side or on top of the engine. 
Practically the only mounting 
limitation is that the filter must be 
within 20 deg of the vertical. 

At present only one size of filter is 
available. It is intended mainly for 
diesel engines in the range from 60 
to 120b.h.p. It has a dirt capacity of 
20 cu in, and is essentially a by-pass 
type. The flow rate is, however, such 
that the oil sump contents are filtered 
every few minutes. 


COMBATING 


CCORDING to F. Verney in Vie 

Auto, May, 1952, with the usual 
headlamps a sharply defined light zone 
is produced above which the intensity 
of illumination is largely but not alto- 
gether eliminated. The dazzling effect 
is approximately proportional to the 
distance between the eye and_ the 
boundary between the zones, ‘and is 
consequently stronger on the driver of 
a low. passenger car. Momentary 
dazzling will also be produced throug) 
the pitching of the car, unevenness of 
the road, and changes in the slope. 

It is suggested that the situation 
could be considerably improved by 
adopting the simple expedient of 
placing the anti-dazzle shield at the 
side of the filament instead of beneath 
it. In this way a car travelling along a 
line parallel to the axis of the road 
will cast a beam of light of full inten- 
sity along one side of the road without 
affecting the other side. With two cars 
approaching one another in the middle 
of their respective halves of an 8m 
wide road, a dark zone more than 2m 
wide remains in the middle cf the road, 
protecting both drivers from the glare. 
A slight inclination of the shield from 
the vertical might be advisable to 
extend the illuminated band over the 
whole width of the car. 

The dazzling of the driver is sti!l 
possible on a curve or when the car 
temporarily abandons the position 
parallel to the road, as when overtaking. 
The system has been tested and has 
given very encouraging _ results, 
M.1.R.A. Abstract No. 5892.) 
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ENGINE LUBRICATING OILS 


of Premium and Heavy-duty Qualities 


The Performance 


By 


UBRICATING oils for internal 

combustion engines have two 

primary functions to fulfil: the 
efficient lubrication of all mating 
surfaces, and the removal of heat irom 
bearings, pistons, and other parts. In 
fulfilling these functions they are 
called upon to operate over a very 
wide range of conditions, and particu- 
larly so in automotive service. The 
cperating temperature, which in a 
variety of ways affects lubricating oil 
performance, even excluding low 
temperature starting, varies widely 
from short-journey operation in severe 
winter conditions on the one extreme 
to heavy continuous duty at high 
temperature on the other extreme. 
In addition the oil may suffer con- 
tamination from condensed — water, 
unburnt fuel, and carbonaceous par- 
tially - oxidized products from the 
combustion gases, apart from = any 
changes that may result from its own 
shortcomings. 

“Premium” quality oils are generally 
considered to be those which have 
definite advantages over the general run 
of “Regular” oils. Such advantages 
could include improved startability; 
reduced friction; improved oiliness; 
lower consumption; improved oxida- 
tion — stability; improved engine 


Fig. 1. Copper-lead bearing corrosion in a high-speed diesel engine. 
Heavy and dangerous corrosion of big-end and main bearing shells 
caused by the development of acids in the oil at high temperature 


J. G. Withers, B.Sc., A.M.I.Mech.E. 


cleanliness; and improved wear charac- 
teristics. These advantages accrue 
from the selection by the lubricating 
oil producer of a crude oil and refining 
process that give a product with the 
desired characteristics, supplemented 
by the judicious use of additives to 
impart special properties. Premium 
quality oils are recommended for use 
in all gasoline engines and for moderate 
duty in diesel engines. 

“ Heavy-duty” oils set 
higher standard than the Premium 
quality with a particular accent on 
engine cleanliness under the more 
arduous conditions of diesel engine 
operation; they are recommended 
where experience has shown that lower 
qualities are not wholly satisfactory. 

It is the object of this article to 
discuss the aspects by which _ high- 
quality lubricating oils are judg 2d— 
from the points of view of how they 
can be measured and the levels of 
performance that should be aimed at. 
In regard to the latter there can, of 
course, be no finality: the policy to be 
adopted should be one of continuous 
improvement towards higher and 
higher standards; but the availability 
of good lubricating oil should not be 
made an excuse for poor engine design 
or inferior maintenance. 


an even 


Fig. 2. 
Upper : 
Lower : 


Ease of starting 

Ease of starting of an engine depends 
en many factors including: atmospheric 
temperature; size and condition of the 
starter battery; design, ad,ustment, and 
age of the engine; fuel quality; and 
lubricating oil quality. For any vehicle 
with a given fuel and lubricating oil 
there is a temperature below which it 
is impossible to start the engine: the 
mixture strength may be too weak 
because of carburettor limitations or 
inadequate fuel quality; the ignition 
system may not produce a sufficiently 
intense spark; or the engine cannot be 
turned at a sufficiently high speed. 

The lubricating oil has, of course, a 
large influence on the breakaway 
torque and resistance to turning. Vis- 
cosity at the starting temperature is 
the major controlling factor, but the 
amount and form of wax crystallization 
is also relevant. An _ indication of 
starting quality is given by extrapolated 
viscosities at OdegF for the three 
winter grades—SW, 10W and 20W 
in the S.A.E. Viscosity Classification’. 
Extrapolated viscosities are reason- 
able estimates of true viscosities and, 
therefore, of relative ease of starting if 
the pour point of the oil is not 
approached too closely, that is, pro- 
vided that there its little wax 


Chevrolet L-4 copper-lead bearing corrosion 
After a test on a Regular Oil 
After a test on a high quality oil with oxidation inhibitor 








Fig. 3. Corrosion of 
Left : 
high temperature (200 deg C) 
Right : 
oil additive 


separation. As a safeguard the pour 
point should be specified at t 
15 deg F below the lowest temperature 
at which it is expected to use the oil 
In the United Kingdom, therefore, 
pour points of 0 deg F should be quit« 
adequate for all the winter grades. 

Table I lists the S.A.E. extrapolated 
viscosity limits, together with estimates 
of the lowest engine temperatures al 
which reliable starting can be obtained 
in an average car for oils which only 
just meet the S.A.E. requirements, and 
pour points appropriate to starting at 
these temperatures. 

Limits tor the ratio of the viscosity 
at 100degF to the viscosity at 
210 deg F are also given in Table I. As 
shown previously by the author? the 
are very convenient for ensuring that 
the extrapolated viscosities at 0 deg F 
shall not be exceeded. 

The maximum viscosity limits 
0 deg F given in the S.A.E. classifica- 
uon for the 1OW and 20W grades are 
considered to be too high for Premium 
and Heavy-duty oils; preferred limits 
have been included in [lable I which, 
in the author’s opinion, represent 
minimum standard where cold starting 
is important. Good low temperature 
viscosity characteristics are desirable in 
a lubricating oil even though the lowest 
possible starting temperature is neve! 
reached; under all conditions lower 
viscosity means quicker starting and 
less wear and tear of the battery. 


leas 


oO 


t 
al 
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Running viscosity—-Internal friction 
and oil consumption 

The viscosity of the lubricating oil 
at the running temperature has a pro- 
nounced effect on the mechanical 
losses in the engine and, consequently 
on the overall efficiency. Roughly 
speaking, the losses increase as the 
fourth root of the absolute viscosity at 
210 deg F. On this basis the engine 
friction losses will decrease by nine 
per cent for each 10 S.A.E. number 
reduction in viscosity grade. An 
improvement in fuel consumption of 
nine per cent will therefore be obtained 
at no load, but as the throttle is opened 
the importance of the friction losses 
becomes less and the gain in fuel con- 


Corrosion of bearing by an unsuitab 


Satisfactory combination between bear 


ombination between bearing material and 


imption 


mal 


nsumpton of 


the lowest likely road condition, the 
zain is six per cent and at full throttle 
may be as little as one per cent. 

Thus, depending on the load factor 
that size 
relation to the size of 
driving 


Viscosity 


i 
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Another advantage of 
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TABLE Il. 


New engines 


} 


I 


( 


ngines in averag 


condition 


) 


ld and worn 


engines 


becomes 


viscosity at 


between one and six 


viscosity at 210deg F provided, of 
course, that the oil pump has a 
sufficient reserve of capacity. In an 
actual engine test it was found that a 
change from S.A.E. 50 to 10W brought 
about a reduction in the big-end bear- 
ing temperature of 20degF for the 
same running conditions?. 

Better heat transfer coefficients and 
reduced piston deposits are also asso- 
ciated with oils of lower viscosity. 
Thus, in addition to easy starting, 
there are appreciable gains to be had 
from using the thinnest possible lubri- 
cating oil. What then imposes the 
lower limit in running viscosity? First, 
the provision of adequate lubricating 
value to avoid piston scuffing and 
bearing failure under heavy duty; and 
secondly, the increase in oil consump- 
tion associated with lower viscosity. 

While there is a_ possibility that 
scuffing might occur with low-viscosity 
oils in the Regular class, Premium oils 
usually contain additives which impart 
additional oiliness so that in most 
modern engines even S.A.E. 5W may 
be used under summer conditions 
without scuffing. Reduced viscosity 
does, however, lessen the load-spread- 
ing action of the oil film in a bearing 
and increases the surface fatigue 


correspondingly 
ghth throttle, which 


of the engine in 
the vehicle and 
fuel 


a reduced 


STARTING VISCOSITIES OF MOTOR OILS 


Maximum 
pour point 
appropriate 
to lowest 
starting 
temperature 


deg F 


Lowest 

reliable 

Starting 
temperature 


Maximum 
xtrapolated 


Extrapolated 
viscosity at 
0 deg F is 
satisfied if 
cs at 100 deg F 
cs at 210 deg F 
is not 
more than 


0 deg F 


deg F 
25 
15 ( 
0( 


5.40 
6°85 (6°50 
9-25 (8-50 


870 
2.600 (2,000 
7,000 


20) 
5) 


0 ) 
500 15 (+10) 
in brackets are preferred values for Premium grades. 
however, are required only if the climate demands it. 


figures 


r points 
points, 


stresses. On the other hand, the 
reduced temperature of the bearing 
shell associated with the lower viscosity 
means that the bearing metal is better 
able to withstand the stresses. The 
author believes that S.A.E. 5W will 
not give bearing troub‘e provided that 
the oil pump has adequate cezpacity 
and provided that the sump-oil tem- 
perature is not excessive. 

Oil consumption undoubtedly tends 
to increase as the oil viscosity at the 
working temperature of the piston rings 
decreases, but the relationship is not 


a 
oil 
an 


expected from 
ine lubricating 
.A.E. numbers; 


two per cent for the 
1OW to SW. 
using thinner 
he increased rate of 
together with the 
results in reduced 
The increase in 
inversely pro- 
root of the 


ghly 
square 


RECOMMENDED VISCOSITY GRADES OF MOTOR OILS 


Tropical-max. 
temperature 
above 104 deg F 

40 deg C 


Summer-max. 
temperature 
104 deg F 
40 deg C 


Winter-max. 
temperature 
68 deg F 
(20 deg C 


20 or 20W 


5W 10W 
. 


20 or 20W 30 


30 40 
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a simple one. The evidence*>:© seems 
to show that oil consumption is 
independent of viscosity until a critical 
value is reached below which the con- 
sumption starts to increase rapidly. In 
new engines this critical value is 
outside the working range so that all 
grades SW to 50 give substantially 
the same rate of consumption. As the 
condition of the engine deteriorates 
the critical viscosity moves upwards 
until in the extreme there is a con- 
tinuous decrease in consumption from 
SW to 50. 

As a general guide for engines in 
average condition it may be taken that 
S.A.E. 30, 40 and 50 give the same 
consumption; S.A.E. 20W, ten per cent 
increased consumption; S.A.E. 10W, 
forty per cent increased consumption; 
and S.A.E. 5W, eighty per cent 
increased consumption. 

The running temperature of the 
cylinder wall varies in different engines 
between 260 and 400 deg F at the top, 
and 200 and 300 deg F at the bottom. 
Thus, oil consumption will tend to be 
less with oils of higher Viscosity 
Index, since the control temperature 
of 210 deg F is lower than the average 
working temperature. Premium and 
Heavy-duty qualities should have a 
V.I. not below 80. From the foregoing 
it is clear that the oil to be used is the 
lowest viscosity grade that does not 
give an excessive oil consumption; 
Table II gives general recommenda- 
tions. 

Table III gives the viscosity limits in 
the S.A.E. classification together with 
recommended mean viscosities based 
on the author’s logarithmic system?. 
As a link with past practice, Redwood 
seconds at 140 deg F based on 85 V.I. 
are included, but it is recommended 
that this system is abandoned in favour 
of centistokes at 210 deg F for control 
and specification purposes. 


TABLE Iil. 


Viscosity 
S.A.E. 
Viscosity 
No. 


S.A.E. limits 


5W Not less than 3-88 
10W Not less than 4:20 
20W Not less than 5°75 
20 5-75 
30 9-65 
40 12-98 
50 16°82 


Oxidation stability and 
oil deterioration 
Lubricating oil in an engine can 
deteriorate for any of the following 
reasons: 

1 Contamination by carbonaceous 
partial-combustion products from 
the fuel 

2 Contamination by unburnt fuel 

3 Contamination by lead com- 
pounds from lead tetraethyl in the 
fuel 

4 Contamination by adventitious 
solid matter 

5 Contamination by carbonaceous 


cs at 210 deg F 


Proposed mean 
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Fig. 4. 


Left: After a test on a Regular oil. 


High speed diesel enginejpistons—thrust sides 
Note heavy lacquering and stuck piston rings 


Right: After atest on a Heavy-duty oil. The piston rings were free after test and have been 


removed 


material formed in the lubricating 
oil 

6 Contamination by 
oil additive ash 

7 The development of corrosive 
properties to copper-lead bearings 

8 Increase in viscosity due to 
oxidation. 

Only the last four items are the 
direct responsibility of the lubricating 
oil, although additives, as well as deal- 
ing with carbonaceous material formed 
in the oil itself, can equally well deal 
with similar products from the fuel. 
Lead salts, additive ash, adventitious 
matter and some of the carbonaceous 


lubricating 


RUNNING VISCOSITY OF MOTOR OILS 


Redwood secs at 140 

deg F. for proposed 
mean viscosity at 

viscosity S V.L. 


au 
Tr 


4-20 
5-00 
7:07 
7-07 
10-00 
14:14 
20-00 


deposits from the fuel and lubricating 
oil are normally removed by the engine 
oil filter. Rapid choking, however, 
cannot be tolerated, and is usually a 
sign of inferior lubricating oil, bad 
engine condition, or too long an oil 
change period. 

The use of a leaded fuel usually 
results in a cleaner engine, probably 
because of a mild polishing action on 
the rubbing surfaces. For the same 
reason copper-lead bearings are more 
susceptible to corrosion when the 
engine is run on a leaded fuel, as pro- 
tective films may be rubbed away. 


Sludges, however, may be increased in 
magnitude by the use of a leaded fuel 
Unburnt fuel dilution does not reach 
significant proportions in modern 
engines, and neither gasoline ner diesel 
fuel dilution in moderate quantities is 
believed to have any pronounced effect 
on engine behaviour, although partly 
burnt products are harmful. 

When the temperature of the oil in 
circulation is high, which is _ likely 
when the engine speeds and ambient 
temperatures are high and when there 
is inadequate cooling, acids may be 
produced in the oil which attack 
copper-lead bearings. Such attack can 
reach the serious proportions shown in 
Fig. 1, and result in a major failure in 
the engine. The development of 
compounds in the oil which are cor- 
rosive to copper-lead bearings, and the 
increase in viscosity in use, can be 
examined by an engine test in the 
General Motors Chevrolet engine 
(C.R.C. designation L-4). This test 
was originally devised for testing 
Heavv-duty oils to the U.S. 2-104B 
specification, now superseded by the 
MIL-O-2104 specification. The author 
considers, however, that Premium 
quality oils should, in some markets, 
also be called upon to satisfy this test 

The L-4 test in the Chevrolet 
engine is run for 36 hours under the 
following conditions: speed 3,150 
r.p.m.; b.m.e.p. 35 1b/in®; lubricating 
oil temperature 280 deg F (265 deg F 
for S.A.E. 10W and low viscosity oils); 
and jacket temperature 200 deg F. 
These conditions are particularly 
severe with regard to the conditions in 
the crankcase and promote _ rapid 
breakdown of the oil to form acids 
which attack the copner-lead bearings 
used in the test. Typical Chevrolet 
bearing shells after L-4 tests are 
shown in Fig. 2. For an oil to pass 
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the inside of an engine clean and avoid 
the sticking of piston rings. Internal 
deposits may arise from the fuel or the 
lubricating oil or, more probably, a 
combination of both. The deposits may 
be hard lacquer-like films on the piston 
and similar, though heavier, deposits 
in the ring grooves; or they may be soft 
sludges, more generally found in the 
crankcase, rocker boxes and timing 
cases, particularly on the cooler sur- 
faces. The deposits are accentuated 
either by excessively hot or excessively 
cool running, with the more normal 
operation giving the best condition. 
Thus, heavy duty on the one hand and 
“delivery round” duty with frequent 
starts and stops on the other hand 
represent the extremes. 

It is clear that the lubricating oil, by 
virtue of its inherent characteristics and 
the additives it contains, in keeping the 
engine clean, will delay the need for a 

Fig. 5. Filter condition major overhaul and thus give a genuine 
Left Heavily sludged after a test on a poor quality oil saving in running cost. All oils may 
Right : After a test on ghly detergent oil inhibit deposit formation in an engine 
for a certain length of time, after 
which they become saturated with 
deposit-forming material and deposi- 
tion begins’. Detergent additives 
greatly increase the amount of such 
materials that can be held in the oil 


the test the weight loss of the copper- isually be changed for an equally 
lead bearings should not exceed | suitable material which is not cor- 
more than a small amount that whi rodible by additives, but where silver 
would be expected from norma bearings are used it is important that 
mechanical wear; this provides at that the additive shall not attack the , Pes - 
adequate safeguard against bearing metal at the maximum working tem- and delay the onset of deposition. This 
corrosion in practice even in tl perature. General Motors Corpora-  }5 well illustrated by the pistons shown 
extreme of heavy duty in tropic tion has devised a test for measuring ' Fig. 4 and the filters in Fig. 5. 
climates. It should be noted, however silver bearing corrosion, designated Before any laboratory engine test to 
that oils with anti-corrosive properti E.M.D.-L.O. 201/47. In this test a measure lubricating oil quality is 
are necessary only when bearings of specimen cut from an actual bearing is adopted it is important that correlation 
corrodible metal such as copper-lead uspended in a beaker containing the — with service engines should be shown. 
are fitted to the engine, and even the oil which is stirred and maintained at In order to do this it is necessary to 
only when the sump temperatur temperature of 300deg F. After 72 carry out extensive field tests with a 
likely to exceed 250 deg F. Oils for hours the specimen should exhibit only — variety of engine designs and lubricat- 
use only in temperate climates need light discoloration and the change in ing oil qualities. The conditions in 
not, therefore, satisfy the corrosior weight should not exceed 5 mg. the laboratory engine can then be 
test. : : adjusted to give the same_ relative 
Anti-corrosion properties depend Engine cleanliness results on the range of lubricating oils 
the quality of the base oil used and t Probably the most important attri- as those obtained by the statistical 
presence of “anti-oxidant” additive bute of a lubricating oil after its examination of the results from the 
[hese additives operate either t capacity as a lubricant and coolant of _ field. There are three factors of prime 
inhibiting the oxidation of the lubricat the working parts is its ability to keep importance in correlating laboratory 
ing oil, or by providing a corrosior 
resisting film on the bearing, or other- 
wise passivating the metal surface 
Many attempts have been made 1 
devise laboratory tests which predic 
corrosion in engines, but no satis- 
factory correlation of results has so fa 
been obtained. Laboratory tests xre 
therefore, not recommended at pre 
as they are likely to be misleading 
The Chevrolet L-4 test also yield 
information on the increase in 
viscosity at the end of the test. It 
necessary to limit this in order to av 
difficult starting and excessive frictior 
Although not specified in MIL-O-2104, 
the author suggests that the increa 
in absolute viscosity at 210deg!I 
should be limited to twenty per cent 
for both Premium and Heavy-duty 
qualities. 
There is another aspect of corrosior 
which ts not a result of oil breakdowr 
but of direct attack by additives it ma\ 
contain. This occurs at high temper 
tures and the parts attacked a1 
notably phosphor-bronze bushes, such Fig. 6. Caterpillar L-1 pistons—thrust sides 
as are illustrated in Fig. 3, and silver- Left After a test on a Heavy-duty oil of inadequate quality 
lined bearings. Phosphor-bronze can Right : After a test on a high quality oil to MIL-O-2104 specification 
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with service engines: 1, the piston tem- 
peratures, particularly in the region of 
the top ring groove, should be closely 
matched; 2, the fuel qualities should 
be comparable; and 3, the quantity of 
fuel consumed in relation to the total 
quantity of oil reaching the engine by 
first fill, changes and consumption 
should be similar to that obtaining in 
service. This last requirement is par- 
ticularly important in order to ensure 
that the oil has sufficient punishment, 
and failure to take it into proper 
account is the main reason why shert 
accelerated tests give misleading 
results. 

The first engine test unit to be 
widely used for measuring Heavy-duty 
oil detergency characteristics was the 
single cylinder Caterpillar diesel of 
5; in bore and 8in stroke, which was 
specially designed for the laboratory 
testing of lubricating oils for ring 
sticking, and piston deposits. It first 
came into general use about 1937 
because the Caterpillar Tractor Co. 
would only give approval to branded 
motor oils which had passed their 
480 hr. test in this engine. 

The piston and cylinder assembly is 
essentially that used in the standard 
production engine, and the general 
construction of the unit is very rugged 
so as to minimize the risk of 
mechanical failures which would inter- 
fere with the test routine. Moreover, 
the unit is so designed that it can be 
dismantled in twenty minutes for 


inspection of the cylinder liner, piston 


and rings. As a test engine it has 
proved very satisfactory. 

In 1941, the U.S. Army Motorized 
Ground Forces standardized the use of 
Heavy-duty oils and, under the Allied 
pooling arrangements, this policy was 
extended in 1942 to include British 
military equipment. Since that time 
Heavy-duty oils to 2-104B specification 
have been subject to qualification tests 
laid down by the Co-ordinating 
Research Council in New York. 
Originally there were five tests but 
only two have survived, and these are 
based on the original tests developed 


Fig. 7. 
Left : 
Right : 
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Fig. 8. Chevrolet FL-2 oil strainer sludging 


Left : 
Right : 


by Caterpillar and General Motors, 
using the experimental single-cylinder 
Caterpillar diesel engine (C.R.C. L-1 
procedure) and the Chevrolet engine 
(C.R.C. L-4 procedure) respectively. 
Both these procedures are at present 
widely used in Great Britain and the 
United States. 

The more important running con- 
ditions for the Caterpillar engine when 
using the C.R.C. L-1 480 hr procedure 
are as follows: speed 1,000 r.p.m.; 
b.m.e.p. 801b/in*; lubricating oil tem- 
perature 145-150 degF; and jacket 
temperature 175-180deg F. The top 
piston ring groove temperature, which 
is the main factor controlling ring 
sticking and groove carbon, 1s then 
320 to 365 deg F. The conditions are 
easy from the point of view of the 
crankcase but moderate with regard to 
the piston. Oils are judged by the 
condition at the end of the test of 
various parts of the piston, including 


Sunbury engine piston condition—thrust sides 
After 100 hr test on a Regular oil 
After 100 hr test on a detergent Premium quality oil 


After a test on a Regular oil 
After a test on a detergent Premium quality oil 


ring grooves, lands and skirt. An 
elaborate assessment procedure has 
been developed which makes it pos- 
sible to give numerical ratings to the 
discolorations and deposits. Typical 
Caterpillar L-1 pistons are shown in 
Fig. 6. 

Recently the U.S. Army 2-104B 
specification has been superseded by 
the MIL-O-2104 specification which 
stipulates that the fuel for the L-1 test 
shall have a sulphur content of not less 
than 0-35 per cent instead of not more 
than 0-4 per cent. Oils pass the L-1l 
test if, on completion, there is only a 
small amount of carbon in the top 
piston ring groove, if there is no more 
than a trace of lacquer in the second 
ring groove, and if the piston skirt 1s 
free from lacquering. 

Further tests have been developed 
on the single-cylinder Caterpillar 
engine for testing improved Heavy- 
duty oils which, before the introduc- 
tion of the MIL-O-2104 specification, 
were designated as Supplemental List 
1 and 2 oils, the specificaticns for these 
improved High-duty oils being supple- 
mental to the original 2-104B specifica 
tion. However, even though the 
qualities have been withdrawn from 
the U.S. Army lists, many oil com- 
panies and engine builders recommend 
their use under the names Series 1 
and Series 2 when engines are 
operated under special conditions. 

Series 1 oils are tested by the Cater- 
pillar L-1 procedure with the fuel 
sulphur content increased to 1-0 per 
cent because it is claimed that, in this 
engine, the use of high-sulphur fuels 
increases engine fouling (Caterpillar 
1-E procedure). Series 2 oils are 
operated on the same _high-sulphur 
fuel under supercharged conditions 
which further aggravate fouling and 
ring sticking. The supercharged test 
is known as the Caterpillar 1-D pro- 
cedure, and is run for 480hr at 
1,200 r.p.m., 135 Ib/in b.m.e.p., 
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Fig. 9. 
Upper : 
Lower : 


After a test or 
After a test or 


175 deg F temperature of the oil to the 
bearings, and 200 deg F coolant outlet 
This test is thus much 

ll 


temperature. 
more severe 
respects. 

As far as the Chevrolet L-4 
piston condition 1s concerned, the test 
does not give a reliable discrimination 
between oils in either the Premium or! 
Heavy-duty classes. 

The above discussion has been con- 
cerned mainly with the behaviour of 
Heavy-duty oils under severe condi- 
tions, and it has been shown that there 
are three recognized standards at 
present: MIL-O-2104, Series 1 and 
Series Unfortunately there is n 
accepted detergency test for Premium 
quality oils in spark-ignition engine 
and, consequently, no standards have 
been set in any general specification 
In the author’s company a suitable 
test has been developed on the Sun- 
bury lubricating oil test engine®,’. By 
controlling the piston ring groove 
temperature to a value which is close 
to the extreme value in service (355 deg 
F), a satisfactory test of 100 hours’ 
duration has been established. It is 
believed that oils are properly graded 
by this test in relation to their piston 
cleanliness in service, see Fig. 7 

The low temperature behaviour cf 
oils may be judged by a test such 
the Chevrolet FL-2 although some 
authorities consider that it is_ not 
sufficiently extreme as far as cool 
running is concerned, and that it is 
more useful as a fuel test. The running 
conditions of this test are: speed 2.500 
r.p.m.; b.m.e.p. about 65 1b/in*.; lubri- 
cating oil temperature 165 deg F; and 
jacket outlet temperature 95deg F 
Chevrolet oil strainers and tappet 


than the L-l in a 


Chevrolet FL-2 
a Regular oil 


tappet cover sludging 


tergent Premium quality oil 


wers after FL-2 tests are shown 
8 and 9 respectively. 
In the author’s opinion the proper 
iluation of lubricating oils under 
l-running intermittent operation 
n only be made if the test engine is 
under repeated cycles of load and 
1 which closely simulate the prac- 
operation. Such a has been 
loped using a 4-cylinder, 2-2 litre, 
ost-war passenger car engine. The 
nning conditions chosen were: 
1 Id!e—1 min 
30 m.p.h. level road load 
Tdle—} min 
Shut-down 
This cycle thus takes 30min to 
mplete. During the — shut-down 
riod the engine is cooled by flushing 
water through the jacket and by 
ecling powerful cold water jets on 
the sump. The water outlet is 
) deg F at the start of the cycle and 
aches a maximum of 150 deg F at the 
mpletion of the 10 min at the equi- 
ent of 30m.p.h. The test equip- 
nt is made independent of operators 
means of automatic controllers and 
o devices. A test consisting of 500 
petitons of the cycle enables satis- 
tory comparisons of oil quality t 
made, and is equivalent to 2,500 
of low temperature “ delivery 
ind” duty 
Heavy sludge deposits are formed by 
test, and it has been shown tha’ 
weights of sludge can be reduced 
lf of their usual value by the use 
detergent Premium quality oil. 
Heavy-duty qualities give even greater 
vement. Typical sludge deposit: 
cylinder head below the rocker 
ire shown in Fig. 10. It is clear 
good detergent additive is cap- 


test 


10 min 


18!) min 
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abie of giving a cleaner engine not only 
under high temperature, heavy-duty 
conditions but also under light-load, 
low-temperature, intermittent condi- 
tions. 


Wear 

Reboring is one of the major main- 
tenance costs in the life of an engine 
and reduction in the rate of wear 
therefore represents an important 
saving. Wear usually increases with 
load and speed, and can resu!t from 
any or all of the following causes:— 

1 Abrasion from foreign matter 
reaching the engine through the air 
intake, crankcase breather, fuel, cr 
lubricating oil. Wear from this cause 
is usually independent of operating 
temperatures 

2 Corresion from acids in the 
products of combustion. Wear from 
this cause increases as the operating 
temperatures are reduced 

3 Indirect effects resulting from 
the presence of deposits. Wear from 
this cause usually increases with 
operating temperatures. 

The use of suitable filters, together 
with their proper maintenance, will 
almost eliminate wear from abrasion. 
The lubricating oil can also help if it 
contains an additive which increases 
film strength so that film rupture by 
abrasive particles is less likely. 

Corrosion may occur during the 
early stages of warm-up when the 
cylinder walls are below the dew point 
of the combustion products. The 
normal combustion of sulphur in the 
fuel to sulphur dioxide does not affect 
the dew point but the presence of 
sulphur trioxide in the combustion 
products increases the dew point and 
makes possible corrosion and increased 
wear Curing normal running if the 
coolant temperatures are low. The 
remedy is, of course, the use of a 
radiator thermostat set to a suitable 
value (160 to 190 deg F). 

The addition of an appropriate addi- 
tive to an oil avoids corrosive wear 
even in adverse circumstances!; in 
many cases lower than normal wear 
rates are obtainable by suitable oils in 
spite of fuel sulphur contents of over 
one per cent. The mechanism is 
thought to be the neutralization of 
sulphuric acid on the cylinder walls by 
the alkaline characteristics of the 
additive. 

It is clear, also, that by preventing 
depesits detergent oils maintain good 
ring action and avoid blow-by, thus 
lessening, if not eliminating, wear from 
this cause. The presence of lacquer 
deposits on the cylinder or piston sur- 
face may also increase wear by entrain- 
ing abrasive particles so that instead 
of being washed away they continue to 
do damage. Again, the virtual elimina- 
tion of such depesits by the use of a 
suitable oil will avoid wear from this 
source. 

It follows that carefully conducted 
wear tests of extended duration, both 
in the laboratory and in the field, are 
necessary to develop and prove new 
products to ensure that the lowest rates 





OcTOBER 1952 


AUTOMOBILE 
ENGINEER 


Fig. 10. Cylinder heads from 2:2 litre engine 


Upper : 
Lower : 


of wear are obtained in service even 
under adverse conditions. 


General conclusions 

The lowest possible viscosity is 
required under starting conditions to 
provide the fastest cranking speed with 
tie minimum drain on the battery. 
Under running conditions viscosity i: 
not critical; the grade chosen for an 
engine should have the lowest viscosity 
that does not give excessive consump- 
tion; reduced friction and improved 
fuel consumption will then’ be 
obtained. Where corrodible bearings 
are used with sump temperatures in 
excess of 250 deg F it is important that 
the oil should reach the standard set 
by the MIL-O-2104 specification a: 


DEMONSTRATION of safety 
footwear was given in London 
recently. To show the effectiveness of 
this footwear, which is said to be 
capable of preventing 90 to 95 per 
cent of common foot accidents, a 
London Transport double-decker bus 
was run over the toe of a shoe con- 
structed in accordance with British 
Standard specification 1870:1952. The 
wearer of the shoe was able to put his 
foot into and out of it without the 
slightest difficulty while the wheel of 
the bus was stationary on the toe cap. 
The specification was prepared by the 
British Standards Institution in co- 
operation with the footwear industry, 
the principal heavy industries in which 
foot accidents are common, trades 


After a test on a Regular oil 
After a test on a detergent Premium quality oil 


far as the Chevrolet L-4 test i: 
concerned. 

Detergent Premium and Heavy-duty 
oils are very effective in reducing 
deposits and wear. It must be pointed 
out, however, that their qualities are 
not’ everlasting and = that regular 
changes at appropriate intervals are 
necessary to obtain the full benefits. 
Even Regular oils do not give deposits 
until a certain concentration of lacquer 
forming material in the oil is reached. 
Unfortunately, the time for this to 
occur is usually too short, and intoler- 
ably frequent changes would be needed 
to avoid deposits and wear by oil 
change only. Detergent additives in 
the lubricating oil increase the amount 
of deposit-forming material that can be 


SAFETY FOOTWEAR 


unions, Government departments, the 
medical profession and the Royal 
Society for the Prevention — of 
Accidents. 

This standard specification covers 
the manufacture of the entire boot or 
shoe, the general appearance of which 
is in no way different from that of 
norma! footwear. A specially tempered 
steel toe-cap is fitted either internally 
or externally in the course of manufac- 
ture, and sponge-rubber or similar 
padding is fitted under the tongue, to 
protect the upper part of the foot. The 
cap weighs only two ounces, and is 
designed to withstand the shock of a 
sixty-pound weight dropped from a 
height of 24 ft, or a deadweight of 
3 tons. 


held in the oil and increase the 
running time before saturation occurs 
and deposit formation begins. The oil 
should be changed as soon as the effect 
of the additive is exhausted, but this 
can be determined only by experience. 

Where troublesome deposits are 

formed with detergent oils, it is evid- 

ence cither that an inadequate quality 
is used or that the oil change period 
is too long. 

The author wishes to thank the 
Chairman cf the Anglo-Iranian Oil 
Co. Ltd. for permission to publish this 
article which has resulted from exam- 
ination of the performance of lubricat- 
ing oils at the Sunbury Research 
Station. 
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The British Standards Institution 
“Kite” mark stamped on a pair of 
men’s safety boots is a guarantee that 
they have been made in strict accord- 
ance with a rigid specification. Every 
manufacturer licensed to use this mark 
has to submit samples to the Institu- 
tion to ensure that they comply with 
the requirements, and the factory is 
inspected to see that methods of pro- 
duction, supervision and testing are 
adequate. The finished boot bears not 
only the B.S. mark and grade, but also 
the name or trademark of the maker, 
so that faulty goods may be traced 
back to source. Women’s footwear is 
not included; it is usual to limit protec- 
tion of such shoes to a special toe-cap, 
under B.S. 953/3. 2030) 








AUTOMOBILE 
ENGINEER 


OcToOBER 1952 


RECENT PUBLICATION 


Brief Reviews of Current Technical Books 


The Performance of 
Lubricating Oils 
By H. H. Zuidema. 

New York: RFINHOLD PUBLISHING Co} 
PORATION. 
and Hall, 37, Essex Street, London 
W.C.2. 1952. 5} « 9. 179 pp. Price 40s 
Few subjects have made such progre 

in recent years as lubrication and esp« 

cially the iubrication of automobil 
engines [his book ceals mainly wit! 
vutomobile lubrication, 


the automotive field where most of tl 


lubricant testing has been carried out and 


most knowledge concerning pra 
tical lubrication has been available 

The book is rightly named, for after 
chapters dealing with the process of lubr 
cation and the basic principle of rheology 
as appertaining to lubrication, almost the 
whole of the remainder of the book 
devoted to the performance of «ils. It 
therefore, of great value to automobil 
engineers, for 
matters is becoming of increasing import 
ance. The motor vehicle designer should 
have a ready knowledge of the effects of 
correct and incorrect lubrication and wh 
he can do to influence it. The mainten 
ance engineer, either in charge of fleet 
or in charge of garages, must increase | 
knowledge, since incorrect lubrication can 
cost money. This may mean not only th 
serious damage occurs, but that corre 
lubrication may fuel and red 
running costs 

The author discusses oxidation and 
effects on the lubrication oil which, in 
turn, affects engine wear. The chemi 
will probabky understand more of tl 
chapter than the maintenance engineer, 
but both will find plenty to interest then 
in all sections of the book. He then d 
cusses bearing corrosion, sludge and 
lacquer deposition, emulsification and 
foaming, wear and manufacturing 
methods, in their respective chapters 
Fmulsification and foaming hardly applie 
to iutomotive ols, simce if concerns 
chiefly steam turbine oils and soluble 
cutting oils, but is an informative chapter 
to engineers generally. The last chapter 
briefly outlines the composition and 
refining of oil base stocks. 

There are several criticisms that mig 
be made. The author has very little to say 
ibout cetergent oils, their advantages, dis 
idvantages or testing. He does, of course 
mention their value, but in view of the 
facts that this is an American book, that 
the author is a member of the Shell Oil 
Company Research Laboratories there 
ind that detergent oils are actually recom 
mended for use by many United States 
motor car manufacturers, the omission is 
noticeable. In this country, these oils are 
not used to as great an extent. Neverthe 
less, as in the U.S.A., they have proved 
very beneficial in overcoming the effects 
of sulphur in diesel fuel, yet the author 
barely mentions this. No facts are given 
concerning the testing of these oils, 
although this is excusable as the book 
deals principally with performance, that 
is, field performance. 

On engine wear, its causes, effects, and 
remedies, a volume could be written. Only 
the briefest insight into the subject can 
be included in twenty pages of this book, 


where 


save 


Obtainable from Chapman 


because it 1S in 


a knowledge of lubrication 


ind it would be easy to criticize the 
omissions. In the space available, however, 
the sections on the types of wear, 
neasurement of wear and prevention of 
wear present valuable information to the 
der who may pursue the subject, if he 
shes, by consulting any of the many 
eferences that are appended to this, and 
very chapted. It must be remember¢d 
this book is a Monograph, produced 
the American Chemical Society, and it 
oes not profess to be a complete and un- 
treatise upon this very wide 
It is written in a style that makes 
rather dull subject have 
nterest for automobile engineers and 
gners and indeed, all engineers and 
mists who realise its importance and 

ho want to learn something about it. 
Suggestions for inclusion of new 
terial in future editions, in addition to 
re about detergent oils, might be some- 
ng on the use of very low viscosity 
oils, and some information on 
oils by means of radioactive 
This would bring the section on 

up to date. 


ridged 
yect 


usually 


he Corrosion Resistance of 
Tin and Tin Alloys 
Britton, M.A. 
THE TIN RESEARCH INSTITUTE, 
Road, Perivale, Greenford, 
1952. 106. 77 pp. 3s. 6d. 
Ihe protection of metal from rusting 
corrosion is of vital importance to 
ort business, and indeed to many 
r aspects of manufacturing. Tin coat- 
ire widely used for the purpose and 
book details of much of the 
rch work on corrosion that has taken 
e at the Tin Research Institute, under 
direction of Mr. Britton. It will prove 
ible to a wide circle of manufac- 
who use these coatings, or who will 
to use them in future 
Ihe first section deals with corrosion 
includes indoor and outdoor atmo- 
eric corrosion, acid corrosion, alkali 
sion, corrosion by milk products, 
ulphur compounds, and by non- 
eous media. Notes are included in this 
tion on the effects of impurities in the 
Ihe second section covers the alloys 
tin and includes solders, bearing 
ls and bronzes. Probably the third 
tion will prove of most value to the 
tical reader; it deals with coatings 
tin and tin alloys. It includes, to quote 
| examples, details concerning 
steel containers for products of 
idity, tin and tin alloy coatings on 
S a preparation for painting, choice 
coating weights, tin coatings on lead, 
n 1 and other metals Brief 
tions of how the coatings are 
juced are given and experiences with 
nned foods figure many times in the 
It is worth recording, incidentally, that 
Institute welcomes enquiries con- 
erning tin and no charge is made for 
nformation and assistance. It is financed 
tin producers in the Belgian Congo, 
1, Indo-China, Indonesia, Malaya 
i Nigeria and is controlled by the 
ernational Tin Research and Develop- 
Council consisting of delegates 
these six tin-producing countries 
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Automotive Maintenance and 
Trouble Shooting 


Edited by Irving Frazee and Earl L. 
Bedell. 

Chicago: AMERICAN TECHNICAL SOCIETY 
Available from the Technical Press 
Ltd., Gloucester Road, Kingston Hill, 
Surrey. 1952. 5} « 84. 414 pp. Price 38s. 
Of the many books dealing with every 

aspect of automobile maintenance, it is 

doubtful if there is a single one that could 
be classed specifically as being devoted 
to trouble shooting as distinct from over- 
hauling and repairing, or from the tech- 
nical side of the business. This book deals 
with every known type of trouble and tells 
the reader, step by step, what to do about 
it. It does this in a systematic and prac- 
tical manner. For a typical example, 
selecting at random the chapter dealing 

with the electrical system, we find a 

section of this devoted to telling you 

what to do for “ Battery low in charge.” 

After recounting how batteries can become 

low in charge and advising recharging, 

testing and checking generator output, it 
is presumed that the output is less than 
the rated amperes. We then get a “ pro- 
ceed as follows” explanation of what to 
do next. In the same theme, this is fol- 
lowed by the method of attack when 

“Generator output low” is the trouble 
A few examples of the many headings, 

each of which is sub-divided as many 
times as is necessary to solve any problem, 
should provide evidence of the scope and 
approach of the book: Cranks but does 
not start, Excessive oil consumption, Fuel 
mixture too lean, Check primary circuit 
resistance, Test condenser, Intermittent 
spark at all spark plug wires, Engine over- 
heats and Flush cooling system. Separate 
chapters are devoted respectively to the 
electrical system, gasoline engines, gaso- 
line fuel systems, battery ignition, mag- 
neto ignition, cooling system, instruments, 
steering conrol, tyre wear and brakes 

The book deals only with motor cars 
and does not include commercial vehicles 
nor diesel engines. It is written b 
Americans for Americans, but will never- 
theless be of value to all motor mech- 
anics. Although the reader may not 
follow out the procedures given in the 
exact order suggested or, indeed, may 
never carry them out at all, the method 
behind the step-by-step advice and the 
reason the steps are given in that order 
will prove distinctly instructive to any 
intelligent mechanic. 

The book was produced by the Ameri- 
can Technical Society who have had the 
services of an Editorial Advisory Board, 
and the chief editors have had the assist- 
ince of several specialized experts in 
writing most chapters. The reader must 
bear in mind that detailed information on 
overhauling a chassis is not given, he will 
not find how to fit a big end bearing or 
even how to clean a sparking plug, but 
he will be told when this work should be 
done if the motor develops certain symp- 
toms. It should assist him towards logical 
thinking and ensure that he does not 
overlook the simple remedies for a fault 
before committing himself to major 
repair work which may be avoided. The 
book is valuable to both the automobile 
mechanic and to the classroom student 
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MACHINE TOOLS 


A Review of Trends Disclosed at the Recent Exhibition 


LTHOUGH eH the exhibition 
organized by the Machine Tool 


Trades Association is not the 
largest of its kind, it is certainly by far 
the most International. For example, 
at the recently concluded exhibition 
there were machines from_ every 
machine tool producing country other 
than those under Russian influence. 
Slightly more than half of the machines 
were of British manufacture, and it is 
worth noting that the only foreign 
machines for which there were no 
British counterparts were the Gleason 
bevel gear generators and Revacycle 
machines. 

Of the foreign countries represented, 
the U.S.A., Germany and Switzerland 
were the most important in point of 
numbers of exhibits. In general, they 
were also the most competitive for 
quality in comparison with the British 
machines. Chief interest in the 
foreign machines centred on_ those 
from Germany. This is understandable, 
since the German machine tool industry 
had a high reputation before the war, 
and this exhibition afforded many 
British engineers their first opportunity 
of examining a fairly wide range of 
German machine tools. 

In the four years that have elapsed 
since the previous International 
Machine Tool Exhibition, the main 
apparent developments have been the 
greatly increased number of copying 
lathes and the much wider use of 
electronic controls. Not so apparent, 
but perhaps of even greater importance 
have been the developments in metal 


removing capacity and in accuracy 
in all types of machines. In fact, some 
of the machines are designed for use 
at speeds and feeds that would have 
been thought fantastic only a few years 
ago. Furthermore, even with the high 
rates of metal removal, a very high 
degree of surface finish is generated 
owing to the increased power and 
rigidity of the present-day machines. 
There have also been advances in 
designing machines that require a 
minimum of operational skill even for 
the production of work to very fine 
limits. 

As was only to be expected, many of 
the machines were examples of well- 
established designs, but even with 
these there were many displays of 
tooling developments of great interest. 
That so many machines are shown in 
operation is, of course, a feature of this 
exhibition that gives a much more 
accurate conception of what the 
machine can accomplish than can be 
provided by a mere description. 


Lathes 

The range of lathes exhibited was so 
wide, and for many of the exhibits the 
standard of quality was so high, that 
any selection must be arbitrary and 
machines of outstanding quality must 
either be omitted or dismissed in very 
few words. For example, the Churchill- 
Fay 12in H.V. automatic lathe is a 
machine with the most remarkable 
metal removing capacity. This was 
effectively demonstrated by some 
machining carried out at the Exhibition 


Churchill-Redman 22 in « 60 in lathe 


on a bull pinion shaft made from a 
nickel molybdenum steel forging. The 
component was 10-71 in long, and had 
four main diameters, two undercuts 
and a shoulder; the major diameter was 
4in. Despite the toughness of the 
material a spindle speed of 917 r.p.m. 
was employed. This gave a maximum 
surface cutting speed of 950 ft/min 
with a feed of 0-014in. The com- 
ponent was completely machined in 
two operations, each taking 20 seconds. 

Of the new lathes to be shown, 
attention may be drawn to_ the 
Churchill-Redman 22L model (Charles 
Churchill and Co., Ltd., Birmingham). 
This machine has pleasing lines and 
the bed is rigidly constructed and 
ribbed to resist deflection. The bed- 
ways are widely spaced, the front shear 
being of the unequal vee type, and the 
rear shear, which locates the tailstock, 
is a prismatic vee. The tail and leg 
also form a tank for coolant. A motor 
driven coolant pump is built into the 
tank. 

The headstock is arranged to give 18 
speeds forward and 6 reverse speeds, 
with a forward range from 15 to 
1000 r.p.m. Transmission is by means 
of a hydraulically-operated clutch. 
Braking for the spindle is also pro- 
vided. The control panel is mounted 
on the front of the headstock and 
contains ammeter, tachometer, oil pres- 
sure gauge, and push button controls 
for the main drive motor. A totally- 
enclosed and pressure lubricated gear- 
box is employed. It is driven by the 
end train, which is also _ positively 








Churchill-Fay 12 in high ve 


lubricated and totally enclosed 
Through the gearbox 30 changes can 
be obtained, and for additional coars¢ 
pitches a 4:1 step up ratio can be 
provided. The controls for the 
and feed reverse are located on the 


feed 


gearbox. With standard change wheels 
the gearbox range can be halved or 


doubled, and with additionel] chan 
wheels, metric, module and diametral 
pitches can be cut. 

A double wall construction apron is 
fitted. It has all the controls for sliding 
surfacing and screwcutting effectively 
interlocked. At the front a single lever 
controls “feed engagement,” “ quick 
power forward” and “quick power 
reverse ” to the saddle. The cross slide 
can also be power operated in either 
direction. All the mechanism inside 
the apron is pump lubricated; the same 
system provides oil between the saddl 
and the bed-ways. The tailstock has 
4in diameter spindle and can be fitted 
with either a solid centre or a built-in 
revolving centre. Provision is als¢ 
made for positioning the _ tailstock 
along the bed by power operation. 

This machine will admit 60 in 
between centres and has a swing over 
the saddle of 134 in. Without changing 
the end train it has 30 sliding feeds 
from 0-005 in to 0-038in and 30 sur- 
facing speeds from 0-0025 in to 0-019 in 
Also without anv change of the end 
train it will cut 30 threads from 2} t 
19T.P.I. The quick power traverse 
of the carriage is at 12ft per 
minute. 


Multi-spindle automatics 
Of the new multi-spindle automat 
machines that were exhibited, the 
Wickman eight-spindle machine and 
the four and six-spindle  Schiitte 
machines appeared to be those most 
worthy of attention. All the available 
data for the Wickman machine was 
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city multi-tool automatic 


riven in the preview of the Exhibition 
iblished in the September 1952 issue 

of this journal. It will be dealt with 
greater length at a later date. 

The Schiitte four and six spindle 
machines embody several new features. 
They have been designed to give 
imple room for fitting the tools and for 
eneral accessibility. Two camshafts 

provided. They are mounted along 

the sides of the machines. An inter- 

ting point is that ordinary cams have 

been dispensed with. The special 

ims provided are fitted with cam 

vers easily adjustable from the sides 
the machine. 

For the first time, each longitudinal 

| slide is fitted with its own inde- 
pendent which allows the best 

sssible feed to be selected for each 

indle operation. It also reduces the 
need for special attachments. The 
1achines have been so designed that 
on the four-spindle a Sth and 6th cross 
slide, and on the six-spindle a 7th and 
8th cross slide can be fitted. Both 
machines are also provided with an 
1utomatic spindle stopping mechanism, 
which comes into operation when the 
end of the bar is too short to produce a 
omplete component. This greatly 
reduces the danger of broken tools. 

Although many of the other multi- 
pindle automatics were of established 
nd well-known designs, they showed 
some very interesting tooling arrange- 
One of the most interesting 
six-spindle Conomatic. This 
machine was shown producing a short 

ollow cylinder from bar stock with a 
bore diameter so large in relation to 
the outer diameter that swarf could be 
onsidered the main production. To 
reduce the wastage, the machine was 
pecially tooled to allow another com- 
ponent to be trepanned from the 
middle of the bar before the boring 
started. As a result, the labour and 


feed, 


ments 


Was a 
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material charges for the extra com- 
ponent were nil. 


Single spindle automatics 

Many different types and many 
different sizes of British, American and 
Continental single-spindle automatics 
were exhibited. Most of them were 
established designs, many of which 
have been modified to give faster pro- 
duction rates. Of the new designs, par- 
ticular attention may be drawn to the 
C.V.A. Speed 8 (E. H. fones Ltd., 10, 
Dover St., London, W.1.). This 
machine is driven by a_ reversible 
motor, enclosed within the cabinei, 
which drives the primary shaft of the 
gearbox throug’ a short lightly loaded 
roller chain. The gearbox provides 39 
work spindle speeds in 26 sets of two 
auto-changes with the pairs in common 
or opposite directions, for a speed 
range from 200 to 7,700r.p.m. Two 
electro-magnetic clutches in the gear- 
box provide the two auto-change 
spindle speeds. 

The work spindle is very short and 
sturdy. It is mounted on twin pre- 
loaded bearings front and rear. A 
special ball-thrust design collet sleeve 
operates close to the front bearing and 
dispenses with the usual lengthy push 
tubes and toggles. An _ electro-mag- 
netically operated multi-plate, clutch- 
type brake holds the work spindle 
stationary when necessary. 

An additional vertical cross slide is 
mounted above the spindle nose. It is 
operated by one, or by two, cams on 
the front camshaft. This slide can act 
as a normal third slide or as an over- 
head turning slide incorporating, when 
desired, a simple and most effective 
provision for profile turning. The 
swinging bar stop can be used in the 
normal manner, but there is also pro- 
vision for feeding to the turret stop 
and the swing stop successively. 

The chucking and __bar-feeding 
mechanism incorporates an automatic 
self-restoring safety device that pre- 
vents damage through over-feeding or 
feed obstruction. There is also an 
over-load safety clutch that operates a 
limit switch to effect the “ opening ” 
of the electro-magnetic backshaft 
clutch. This protects the camshafts 
from excessive loads due to any cause. 
A feature of this device is that the 
angular relationship between the back- 
shaft and the camshafts is automatically 
restored when the overload is removed. 
The camshafts, the backshaft and the 
associated mechanisms are enclosed, 
yet readily accessible for setting. 

The turret camshaft is disposed 
transversely at the right-hand end of 
the bed. It carries the disc cam for 
turret slide feed and a second cam for 
control of the independent indexing. 
Two cams for the rotation and feed 
of the transferring attachment are 
mounted respectively on and close to 
the adjoining ends of the front and 
turret camshafts. 

Turret indexing and the associated 
related withdrawal and advance slide 
movements are effected by associated, 
but separate, mechanisms. These 
mechanisms are mounted wholly on 
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the bed of the machine, thus relieving 
the turret slide of considerable weight. 
This construction also gives a valuable 
increase in the tool clearing stroke. 
Moreover, the turret may be both 
single and double indexed in the same 
cycle, or alternatively, the slide may 
reciprocate without any indexing. This 
machine takes round bar stock up to 
Sin diameter, has a maximum feed 
length of 2 in, and 66 cycle times rang- 
ing from } second to 64 seconds. 


Shaping machines 

Although many excellent shaping 
machines were exhibited, space limita- 
tions allow reference to be made only 
to two, One of these is a new Chur- 
chill-Redman 24in stroke machine 
(Charles Churchill and Co. Ltd., South 
Yardley, Birmingham). This was a 
completely new design. The drive is 
transmitted from a heavy machine 
pulley, which acts as a_ flywheel, 
through a multi-disc clutch and brake. 
Eight separate speeds are available. The 
ram is located in 45deg vee ways 
which have widely spaced bearing sur- 
faces to give added strength. A star 
handwheel and clamp allow the ram 
stroke to be positioned to suit the 
work. The conventional open throat 
has been avoided at the front of the 
ram ways, thus obviating the possibility 
that chips will enter the body. A direct 
reading dial indicates the length of the 
ram stroke. 

The tool slide fits into tie swivel. It 
has a micrometer dial, and there is also 
a split nut for eliminating backlash in 
the tool slide screws. To relieve the 
swivel pin of all strain, the thrust of 
the cutting tool is taken on a solid 
taper face. The cross slide is normally 
locked to the vertical ways of the body, 
and the square slide has four opposed 
taper gibs for the maintenance of 
adjustment. 

Power feed is provided for the 
square slide. There are 11 feed changes 
in either direction from 0-010in to 
0-170in. These are controlled by a 
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single lever and 
are registered on 
a direct reading 
dial. The feed is 
distributed over 
the entire return 
stroke of the ram 
and feeds can be 
changed while the 
machine is run- 
ning. Rapid power 
traverse in either 
direction is also 
provided for the 
square slide. It 





can be operated at 





any time and 
always in the 
direction opposite 
to. the feed 
engaged. Vertical 
rapid power oper- 
ation to the cross 
slide is also pro- 
vided. This sim- 
plifies height 
settings for 
different com- 
ponents. Opera- 
tion of this 
motion is through 
the same controls 
as for the power 
motion to the 
square slide. A 
built - in safety 
device ensures that damage will not be 
caused by an attempt to operate when 
the cross slide is locked. 

The Gack punch shaping machine 
(Vaughan Associates Ltd., Queen 
Street, Curzon Street, London, W.1) 
was an outstanding example of German 
machine tool design. This has been 
developed for precision machining flat 
surfaces and contours of any radius and 
shape within the machine capacity. It 
is also suitable for shaping punches 
with rounded necks, which hitherto 
were produced either by costly milling 
operations or on expensive and com- 
plicated machines. 


Wickman 2§ six-spindle multi automatic 


Tooling area on the Wickman eight-spindle automatic 


This machine is simple, functional 
and compact. All controls and other 
important elements are incorporated in 
the design and completely enclosed. 
The work table is vertically adjustable 
and has a robust horizontal rest. In 
addition, there is a support at the front 
that makes cushioning of the table 
unnecessary. The table top can be 
swung through Sdeg to both sides. 
Provision is also made for adjusting the 
work table both vertically and horizon- 
tally. To facilitate setting there are 
easily readable scales, the vertical 
graduated to 0-001 in and the horizontal 
to 0-002 in. 

The sliding toolhead is mounted on 
a flat ram sliding on a vertical surface. 
A swivel shaft is incorporated at right 
angles to the sliding surface. It carries 
the interchangeable arbors for the 
contour shaping attachment. The 
mechanism for curving punch necks is 
housed in the box-type bed. It is 
connected by rack and pinion to a shaft 
that controls the tilting motion. Both 
the tilting angle and the coupling 
sleeve can be easily adjusted. 

A rocker arm gives the tool head its 
reciprocating motion. As this arm is 
of the round bar type, it has been 
possible to obtain a robust drive unit 
that occupies little space. The con- 
ventional slide block has been replaced 
by a simple sliding member comprising 
a pin and hole. Length of stroke is 
easily adjusted from zero to 5-90 in. 
The universal clamping device com- 
prises a dividing attachment, footstock, 
co-ordinate chuck and collet holder. 
Every component can be clamped in 
the most convenient manner, and the 
work can always be so clamped that 








the entire surface can be completed in 
It is possible to make 


one setting. 
adjustments with the aid of scales, 
perform plain and differential index- 


ing, and to turn the workpiece and 


move it along ordinate and abscissa by 
the operation of two fine adjustment 
screws. 

A radii adjusting attachment, with 
magnifying glass, serves to ensure 
accurate work location, or to move 
during operation, if fixed points, gener 
ally centres or radii, must be brought 
into alignment with the axis of rotation 
of the dividing head. This attachment 


has aiming circles for determining and 


locating radii centres lying outside the 
workpiece. 


Presses 

Two noteworthy examples of 

British presses were the Forgemaste1 

1500-ton forging press (Wilkins and 
Mitchell Ltd., Darlaston, Staffs.) and 

Vickers - Armstrongs 

hydraulic press (Rockwell 


1 y 
large 


Machine 


Tool Co. Ltd., Edgware Road, London, 


ring 


N.W.2). The Forgemaster has a 
frame and is of fabricated construc- 


tion. Two apertures in the frame plates 
give access to the tools. Drive is taken 


from a motor on top of the 
through vee belts to a flywheel, 
then through an air-operated mu 
plate direct action friction clutch to 
pinion shaft. The pinions drive tw 
pairs of bull wheels with eccentrics f 


press 


two connecting rods which are con- 


nected at their lower ends to the slides 
Two compressed air cylinders, mounted 
me at each side of the press, balance 
the mass of the slide and other recipr 
cating parts. They also take up ge 
backlash and prevent hammer 
the tool contacts the work. Provision 
made for ejection of the work fron 


double - action 


when 
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both the upper and lower dies. A strain 
gauge load indicator is fitted to show 
the tonnage exerted during the working 
stroke. It incorporates a switch to cut 
out the main motor in case of excessive 
loading. 

The British Clearing press is designed 
as a double-acting press with a punch 
pressure of 150 tons and a blank-holder 
pressure of 75 tons. It can, however, 
be adapted for single-action in such a 
manner that the full pressure of 225 
tons can still be used. Both slides of 
this machine descend at 450in per 
minute under gravity, but the drive is 
so arranged that the punching speed of 
77 in per minute comes into operation 
when the upper tool is just clear of 
the blank. The point of speed change 
is adjustable. At the completion of the 
working stroke, both slides return at 
400 in per minute. 

One of the most interesting of the 
Continental presses was a Schtler 40- 
ton automatic transfer press (Pearson 
Phillips Ltd., Finchley Road, London, 
N.W.3). This machine has a frame of 
tie-bar construction. Drive is taken 
from a 7}h.p. motor to both ends of 
two crankshafts running in phosphor 
bronze bearings. The drive is trans- 
mitted through an air-operated, multi- 
jisc clutch and then by double 
reduction gearing to give operating 
speeds of 45, 36 and 26 strokes per 
minute according to the travel of the 
ram. The machine can have 10, 12 or 
14 tool stations. 

Ihe upper tool holders are fastened 

the ram by clamping plates. They 
in be adjusted vertically indepen- 
lently of each other. Vertically-adjust- 
ible ejectors are fitted to the punch 
holders, and the drawing dies can be 
provided with air cushioning devices. 
he parts are formed from. strip 
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material which is passed from the front 
to the back of the press by way 
of a five-roll levelling attachment. 

At the first station the blank is cut 
off and then moved clear of the tool 
by a slide. Transfer of the work from 
one station to the next is effected by 
means of reciprocating rails with inter- 
changeable gripper jaws. The stroke of 
these rails can be varied from zero to 
6} in. They are driven through a link 
system that gives simple harmonic 
motion. At the start of the transfer 
cycle, the rails are automatically moved 
towards each other so that the jaws 
firmly grip the parts. The opening and 
closing movement can be adjusted to 
suit the part. 


Copying lathes 

Manv different types of copying and 
profiling lathes were exhibited. Until 
recently, Continental and American 
machine tool manufacturers showed 
much more interest in the development 
of this type of machine, but there are 
now a number of British machines 
which compare favourably with those 
of anv other country. Of the British 
made copying lathes, one of the most 
interesting was the Maxicut electronic 
lathe (Drummone Bros. Ltd., Guild- 
ford). This machine is of the same 
heavy construction as the standard 
Maximatic lathes. Every slide has _ its 
own independent motor, which is elec- 
tronically controlled to give an infinitely 
variable range of feeds. There are two 
models, one admitting 42in and the 
other 78 in between centres; each has 
18 in swing over the bed and 12 in over 
the saddle. 

Either a single-speed or a two-speed 
main motor may be fitted. With a two- 
speed motor, the headstock gives 24 
speed changes in the range 100 to 2100 
r.p.m. When a single-speed motor is 
fitted there are 12 speed changes, either 
from 100 to 1000 r.p.m. or from 200 to 
2100 r.p.m. according to the motor 
speed. A 20 h.p. main motor is generally 
fitted, but if the machine is intended 
for heavy duty work, a single-speed 
40 h.p. motor may be used. The spindle 
is mounted in parallel roller bearings 
which have micrometer adjustment for 
controlling pre-loading. There are no 
clutches in the headstock mechanism, 
the motor being started and stopped 
by push button control and electrically 
braked. 

The saddle is mounted on the front 
shear of the bed. It is operated through 
a leadscrew driven from an electronic- 
ally-controlled motor in the feedbox 
at the end of the machine. Provision is 
made for automatic lubrication, and to 
facilitate loading and unloading the 
saddle can be traversed past the tail- 
stock. The cross slide, with its inde- 
pendent drive, is mounted on _ the 
saddle. It carries the tracer head and 
has a maximum cross traverse of 3 in. 
The cross slide also carries an arrange- 
ment of stops to allow six cuts of 
different depths to be taken along the 
workpiece. These stops are intended 
to be used for roughing cuts before 
copy turning. 


Churchill-Redman 24 in shaping machine A heavy duty rear slide is mounted 
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on the rear face of the bed. It is inde- 
pendent of the saddle, and can be used 
for roughing out square shoulders of 
forgings to save the front copying tool, 
and for putting in square ruts which 
cannot be profile turned. The rear 
slide is adjustable to any position along 
the bed by rack and pinion motion. It 
has a maximum feed movement of 3 in. 
Several tools can be mounted on one 
rear slide, or if necessary, two or more 
slides can be mounted at suitable points 
along the bed. 

Feed control for the saddle and the 
rear slide is mounted in a box at the 
end of the lathe. Each slide is driven 
by its own motor. The motors are 
electrenically-controlled and drive to 
their respective slides through magnetic 
ciutches. Individual operation of the 
saddle and the rear slides is effected 
throug removable switches operated 
by adjustable trips on two revolving 
drums. 

Toe feed control unit has been 
designed for rapid setting and change- 
over. Steplessly variable feeds are pro- 
vided for all slides. For the saddle they 
range from lin to 2lin per minute 
and fcr the cross slide and rear slide 
from 4in to 13in per minute. The 
saddle has rapid traverse at 100 in per 
minute, while the cross and rear slides 
have rapid traverse at 20 in per minute. 
The piece to be copied is mounted on 
centres on the front of the machine. 
Either the part itself or a flat template 
may be used as a pattern. The centres 
and template can be adjusted to any 
position along the bed. 

An air-operated tailstock is employed. 
It is a rigid casting mounted on the 
back of the bed and carrying a heavy 
barrel fitted with a revolving spindle 
mounted on parallel roller bearings. 
The tarrel is air-operated from an air- 
cylinder built into the rear of the tail- 
stock. Provision is made for easy ejec- 
tion of the centre, and the tailstock is 
easily adjustable along the bed by 
means of rack and pinion motion. 

Another extremely interesting British 
design is the Churchill - Redman 
hydraulic profiling lathe. This is an 
hydraulically controlled semi-automatic 
machine primarily designed for batch 
production with semi-skilled operation. 
It is available in two sizes, one 
admitting 40in between centres and 
having 6in swing over the top slide, 
and the other admitting 60 in between 
centres with an 8 in swing over the top 
slide. 

Carriage movements are controlled 
by hydraulic cylinder and the feeds are 
steplessly variable from zero to 17 in 
per minute. The profiling slide is also 
hydraulically controlled, and is set at 
45 deg to facilitate the turning of 
square shoulders. The standard 
machine is equipped for hydraulic 
chucking, and a special compensating 
chuck has been developed for driving 
work between centres. A_ built-in 
spring-loaded centre, together with end 
location stop caps, obviates the neces- 
sity for controlled depth centring. 
Hydraulic operation is also employed 
for the tailstock ram. When slender 
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work is being 
machined, the oper- 
ating pressure can 
be reduced to pre- 
vent buckling. 
Normally, the oper- 
ation of the chuck 
and _tailstock is 
sequentially con- 
trolled by a pedal, 
so that the operator 
has both hands free 
for loading and un- 
loading, but a hand 
lever control can be 
fitted as an alterna- 
tive. 

The tool slide is 
suitably positioned 
to allow square 
shoulders to be 
turned, and is also 
arranged to feed 
into depth auto- 
matically. It is also 
automatically 
relieved at the end 
of the cut. The 
master is held 
between centres at 
the rear of the 
machine, and the 
tracing finger 
which engages the 
master and controls 
the movement of 
the tool slide is 
housed underneath 
the tool slide. Con- 
trol of the whole 
machine is effected 
through one pedal and one lever. The 
pedal operates chuck open or close, and 
tailstock advance or retard; the lever 
starts the machine cycle. There is auto- 
matic knock-off. The complete machine 
cycle is: — 

(1) Depress pedal, tailstock ram ad- 
vances to work. When the centre 
in the component is engaged and 
the component is moved up to its 
end location, the chuck closes. 

(2) Operating lever is moved to “ feed ” 
position. The spindle starts revolv- 
ing and the tool feeds into depth 
until the tracer finger contacts the 
master. The carriage then starts to 
feed at the pre-determined rate, 
and during the length of carriage 
movement the cutting tool repro- 
duces the form of the template. 
Adjustable dogs make it possible to 
increase or decrease the spindle at 
any point in the carriage travel. 
This allows a reasonably constant 
cutting speed to be maintained on 
different diameters. When the car- 
riage reaches the end of its travel, 
the cutting tool is relieved by a pre- 
set amount, the spindle stops, and 
in quick traverse the carriage 
returns to the tailstock end. 

(3) When the carriage return travel is 
finished, the pedal is depressed to 
open the chuck and return the tail- 
stock ram so that the work can be 
unloaded. The machine is arranged 
for the cutting lubricant to be sup- 
plied at the tool point, and the 


British Clearing double-action press 


supply is switched on and off aute- 

matically with the headstock 

spindle. 

Three adjustable sizing stops are 
provided for the cross slide. They allow 
two roughing and one finishing cut to 
be taken on a component, with each 
tool slide position accurately and 
quickly located. Parallel shafts can be 
turned without using a template, but 
the tool in-feed and the tool relief at 
the end of the cut remain operative. 
The profiling slide is extremely sensi- 
tive and will produce diameters and 
lengths from the template to within 
0-002 in. 

Modern German _ practice’ in 
hydraulically controlled copying lathes 
is illustrated by the Heyligenstaedt 
duplicating lathe (Burton Griffiths and 
Co. Ltd., Marston Green, Birmingham). 
On this machine the hydraulic system 
comprises a high-pressure gear-type 
pump, a control valve and a servo 
cylinder. The tracer pin is subjected to 
a low constant pressure, and a booster 
element, using oil under pressure 
transmits to the cutting tool a feed 
force corresponding to the cutting 
loads. An extremely low pressure is 
maintained between the tracer and the 
template. This allows thin, unhardened 
sheet templates to be used. The 
hydraulic cylinder and all the control 
elements are integrated into a single 
unit. This arrangement, with the 
control valve operated by the tracer 
located within the servo piston, elimin- 








Churchill model VW plain gr 


ates oil leaks, hoses and pipe connec- 
tions. Oil pressure is constantly exerted 
on both sides of the servo piston s¢ 
that smooth operation is obtained. 

German practice in electronically 
controlled copying lathes may _ be 
briefly illustrated by the VDF “ Uni- 
cop” machine. On this machine an 
extremely sensitive tracer transmits 
minute electrical impulses to an elec 
tronic control unit, which controls 
small magnetically-operated hydraulic 
valves so that there is no mechanical 
contact. The high-vacuum valves of the 
control unit, unaffected by inertia, open 
and close the hydraulic valves instan 
taneously at tracer movements of fron 
0-04 to 0-08 micro-inches. 

These valves control feeding pre 
sures measured in terms of tons, and 
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nder with twin grinding wheel 


1ey control them in terms of under 
0-01 second and fractions of a milli- 
ampere. The ratio between the path of 
the tracer and the hydraulic valve 
amounts to 1:1000 maximum, and 
effects the delivery of a large quantity 

oil per time unit for controlling the 
tool slide. Rising shoulders up to 90 deg 
nd falling shoulders up to 30deg in 
may be 


the feed 


he direction of 
rachined. 


Jig borers 
An outstanding machine in its class is 
the Matrix No. 50 optical jig boring 
machine (Coventry Gauge and Tool 
( Ltd.). This is an excellent example 
a co-operative achievement by two 
rganizations, Coventry Gauge and 
Fool Co. Ltd. being responsible for 


Twin wheel forming device on the Churchill VW machine 
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the development of the mechanical 
elements, and Hilger and Watts Ltd. 
(Watts Division) devising the optical 
system for measuring the table dis- 
placements. 

To ensure the rigidity that is neces- 
sary for a jig borer, this machine is of 
exceptionally robust construction. It 
can carry extremely heavy work for 
both boring and milling without risk of 
distortion or less of stability. A large 
diameter quill and spindle are housed 
in the spindle head which can be 
rapidly positioned by power. The 
spindle drive is from a_ hydraulic 
motor. It can be transmitted either 
directly or through back gears. The 
direct drive is gearless and gives step- 
less variable speeds up to 2000 r.p.m. 
to allow fine and high speed boring 
with cemented carbide cr diamond 
tipped tools. The back gear drive is 
for fine milling. Provision is made for 
accurately measuring the quill by the 
use of slip gauges in conjunction with 
a built-in dial indicator. 

The work table is mounted on com- 
pound slides, both of which can be 
hand or power operated to give an 
infinitely variable feed traverse for 
milling. A single position lever, operat- 
ing in a gate, controls the various feed 
rates and directions, while two knobs 
on the front apron control the feed for 
milling and the speed of the spindle. 
There is also a handwheel for the final 
setting or hand operation of the table. 

An optical system, specially designed 
for the machine and constructed by 
Hilger and Watts Ltd., enables the 
lateral and transverse movements of 
the table to be viewed optically on two 
large illuminated scales. Settings can be 
made directly in either direction to 
within 0-0001in. These readings are 
projected through a lens system from 
glass scales attached to the table and 
the base on to two glass screens, which 
have optical verniers for fine setting. 
The complete unit is mounted at the 
front of the table and is protected from 
damage by armour plate glass. An 
important feature is that the glass scales 
are indestructible and therefore not 
subject to wear. In addition to the 
optical system, there are visual external 
scales on both slide movements for 
approximate checking and __ setting. 
Balanced locks are provided for clamp- 
ing the slides securely in position 
without affecting the setting. 

The complete table unit has been 
specially designed to allow coolant to 
be used during boring and drilling 
operations. This has been introduced 
to eliminate the danger that inaccur- 
acies might be caused by local heating 
of the work. A deep channel surround- 
ing the table connects with the base 
and the coolant tank. It maintains a 
free circulation of coolant and at the 
same time provides an efficient means 
of chip disposal. 

Another example of high class British 
manufacture was afforded by the 2442 
jig boring machine (Newall Engineering 
Co. Ltd., Peterborough). This is a 
development from their previous 
models. It retains the open-side con- 
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struction and the roller system of table 
location. The new model has increased 
table movements and a completely re- 
designed quill and spindle assembly. 
The spindle runs in special precision 
double row cylindrical roller bearings. 
An eight-speed feed box gives feeds 
from 0-0005 in to 0-012 in per spindle 
revolution. Other developments are 
automatic clamping of the head box, 
which makes it impossible to use the 
machine with the head unclamped; and 
rapid approach and withdrawal of the 
spindle to and from the workpiece, this 
being controllable to allow rapid 
approach of the tool to the work with 
automatic engagement of the selected 
feed for drilling or boring. 

Power traverse is provided for raising 
or lowering the head box. A depti 
measuring attachment for the accurate 
control of the vertical movements of 
the quill when blind bores are being 
produced, is incorporated in the head 
box. Provision is also made for tool 
ejection. The spindle speeds are step- 
lessly variable between 40 and 2000 
r.p.m. through a varionic electrical 
cabinet. Speed and gear changing are 
controlled by push buttons. Movement 
of the table in both directions is 
effected hydraulically and table setting 
can be effected directly to 0-0001 in. 

An example of German practice for 
this class of machine was given by the 
Lindner No. 15 jig borer (Stedall 
Machine Tool Co., 145, St. John Street, 
London, E.C.1). This machine employs 
an optical co-ordinate setting system 
with scales in the form of helices that 
allow the table to be set to an accuracy 
of 0-008 mm. 

Incorporated in the measuring 
system are two stainless steel cylinders, 
one attached to the table and the other 
to the cross slide. Each cylinder can 
rotate freely, but is fixed against axial 
movement in relation to the table or 
the cross slide. The external surface 
of each cylinder is ground to a mirror 
finish and has a fine helical line of 
2mm pitch engraved on it. A micro- 
meter drum is mounted on one end of 
each cylinder. This in conjunction with 
a vernier scale allows readings to be 
taken to an accuracy of 0-001 mm. 
Built-in lamps to illuminate the cylin- 
ders are incorporated in the optical 
system, which projects magnified 
images of the helical lines on to 
separate graticules. These projections 
are observed through two microscopes 
mounted on a control unit fixed to the 
bed. 

For moving the table or cross slide 
through a predetermined distance, a 
zero setting is first obtained by turning 
the appropriate micrometer drum until 
the image of the helical line on the 
cylinder is located between two hair 
lines on the corresponding graticule. 
The table or cross slide is then moved 
under power traverse through a dist- 
ance equal to the whole number of 
millimetres. This travel is measured by 
reference to scales on the table and the 
cross slide. The remaining fraction of 
a millimetre through which the 
machine member must be moved is 
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then set on the 
micrometer drum, 
and final setting is 
made by means of 
a fine-feed hand- 
wheel which is 
used to bring the 
helical line on the 
scale between the 
two hair lines on 
the graticule. 
Grinding 
machines 

Grinding 
machines of every 
type and size were 
exhibited. In 
general it can be 
said that the main 
features of these 
machines were the 
remarkable degree 
of accuracy that 
could be = main- 
tained consistently, 
the remarkably 
high degree of 
surface finish that 
can be produced if 
wheels of the cor- 
rect grade and gri. 
are used, and the 
manner in which 
component 
accuracy has become a function of the 
machine. 

One interesting exhibit in this class 
was the model “BW” 10inx 20in 
automalic sizing plain grinder (The 
Churchill Machine Tool Co. Ltd., 
Broadheath, near 
Manchester). This 
machine incorpor- 
ates hydraulic dim- 
inishing feed and 
an automatic sizing 
cycle. Normally, it 
uses a 20in dia- 
meter x2in wide 
grinding wheel, but 
the machine shown 
was fitted with twin 
grinding wheel 
equipment for 
grinding two 
diameters simul!- 
taneously. Drive to 
the spindle is by 
multi vee ropes 
from a 10h p. 
motor. The 
Nitralloy grinding 
wheel spindle runs 
in Churchill patent 
“ Hydrauto” bear- 
ings which have 
automatic _adjust- 
ment and automatic 
lubrication. 

The grinding 
wheel forming 
device is perman- 
ently in position. It 
is mounted on the 
back of the wheel- 
head. A_ stepped 
former bar allows 
the two. grinding 


Cincinnati No. 2 tool and cutter grinder 


wheels to be trued in correct relation- 
ship to the work diameters. Traverse 
of the diamond across the wheel face 
is by hand-operated screw and nut 
motion. The upper end of the sleeve 
carrying the diamond _ holder is 


Schiitte WU3 tool and cutter grinder 
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Cincinnati No. 2 centreless grinder 


accurately graduated, and the diamond the other for the wheelhead traverse 
is advanced towards the grinding whee! which is run on a separate circuit. The 
by micrometer adjustment. workhead is of the dead centre type 

Table traverse is effected hydraulic nd is driven by a variable speed motor 
ally with an infinitely variable speed th a 6:1 speed range. A two-speed 
range from zero to 192in per minute cone pulley is incorporated to give two 
The table speed is controlled by a peed ranges and to maintain the full 
balanced piston-type hydraulic valve horse power at slow speeds. The low 
A 2h.p. hydraulic pump motor is peed range is from 20 to 120r.p.m. 
employed. It drives nd the high speed range from 50 to 


two geared oil id 
pumps, one for the table traverse and 300r.p.m. A duplex bush roller chain 


Hartex No. 4 centreless grinder 
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is used for the final drive to the face 
plate. 

The Churchill automatic _ sizing 
wheelhead on this machine gives a 
quick forward movement of the wheel 
followed by a diminishing forward feed 
movement until the size position is 
reached. At this point an automatic 
dwell comes into operation and the 
wheel is allowed to “spark out” to 
build up a finish. The period of dwell 
is variable and may be eliminated com- 
pletely at the touch of a switch. At the 
end of the dwell period, the wheelhead 
runs back at its top speed to the start- 
ing position. 

Practically all the operating mech- 
anism of the machine is centralized in 
the control panel and all handwheels 
and levers are under the immediate 
control of the operator. The electrical 
control gear is housed in the body at 
the rear and is mounted in a_ with- 
drawable panel fitted with hinged feet. 
This greatly facilitates servicing with- 
out any dismantling or disconnection. 

The “HAC” automatic crankpin 
grinding machine (Newall Engineering 
Co. Ltd., Peterborough) was of parti- 
cular interest to production engineers 
in the automobile industry. This is a 
well designed machine with all the 
refinements necessary for ease of oper- 
ation, high rate of production and 
extreme accuracy. It has a fully auto- 
matic grinding cycle by electrical and 
hydraulic power. The wheelhead has a 
Sin rapid approach with five automatic 
variable feed rates. 

Grinding is carried out in the follow- 
ing manner. The crankpin to be ground 
is selected and the machine table is 
positioned by the location of a 
hydraulically operated plunger in a 
spacer bar. When this is effected, the 
contacting shoes of the Newall electro- 
sizing gauge are placed on the crankpin, 
and the single operating lever, or joy- 
stick control, is moved to the opera- 
tional position. This movement starts 
the workhead and brings in the wheel- 
head. 

There is then quick approach of the 
wheelhead to a predetermined position 
at which the in-feed rate slows while 
the crankpin webs are ground. Follow- 
ing this, the in-feed rate is again auto- 
matically reduced, the coolant starts to 
flow, and the wheel begins to rough 
grinds the crankpin diameter. This 
coarse feed rate continues until the 
crankpin diameter is from 0-005 in to 
0-010 in above finished size, when yet 
a slower semi-finishing feed is brought 
into operation and the automatic steady 
contacts the diameter of the pin being 
ground. When the crankpin diameter 
has been ground to within 0-001- 
0-002 in of finished size, the in-feed rate 
again decreases to the finish grinding 
rate, which is maintained until the 
size is reached. When size is reached, 
an electrical contact is made in the 
electro-sizing gauge; this causes the 
wheelhead to withdraw and at the same 
time stops the workhead, withdraws 
the steady and returns the feed dials 
to the original setting. 

Movement of the joy-stick control 
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away from the operator causes the loca- 
tion plunger to withdraw from the 
spacer bar, and movement of the 
control to the right or left causes the 
work table to traverse in the corre- 
sponding direction until a further loca- 
tion is reached relative to a crankpin 
of the same angular position as the 
one just ground. 

The crankpin is held in throw-blocks 
by hydraulic clamping. Safety inter- 
locks prevent release of the clamps 
until the wheelhead is in the retracted 
position. Should the hydraulic pressure 
fail or drop for any reason while the 
wheel is grinding, the clamps remain 
in the locked position. Both right and 
left-hand workheads are driven by a 
large Ciameter 10-spline shaft and 3 in 
wide inverted vee chains. Fine adjust- 
ment is provided for synchronization. 

A D.C. injection braking system 
stops the workheads in the unloading 
position. There is provision for “ inch- 
ing.” Steadies are fitted at each crank- 
pin position. The steady corresponding 
with the pin being ground is not 
brought into contact with the work 
diameter until the semi-finish in-feed 
of the wheelhead starts; it is auto- 
matically retracted at the end of the 
grinding cycle. 

Automatic precision internal grind- 
ing machines are of great importance to 
the automobile industry, and for this 
class of machine, advanced British 
practice is illustrated by the KH 
Keighley machine (Newall Group Sales 
Ltd., Peterborough). This machine was 
shown with a high frequency internal 
grinding spindle for the rapid and 
accurate production of components 
with bores in the range from } in to 
2 in diameter. The outstanding features 
of this machine are the automatic 
gauging of the work size, the maximum 
wheelhead traverse speed of 30 ft per 
minute, the maximum number of 200 
strokes of the wheelhead per minute, 
and the hand or automatic wheel wear 
compensation. This machine can also 
be arranged for profile grinding. 

There were several interesting 
centreless grinding machines of both 
British and Continental manufacture. 
One of the machines suitable for a wide 
range of work was the B.S.A. No. 
(Burton, Griffiths and Co. Ltd., Mar- 
ston Green, Birmingham). This 
machine is suitable for work from } in 
to 6} in diameter. It has self-adjusting 
bronze bearings for the grinding wheel 
spindle, and a control wheel driven 
by a 3h.p. motor. Either  straight- 
through or shoulder grinding can be 
carried out. To increase the range of 
work for which this machine is suitable 
there are bush type and roller type 
concentric grinding attachments, and 
bar grinding equipment is also avail- 
able. To improve the quality of finish 
on the work, provision can be made for 
oscillating the grinding wheel. 

An OM No. 2 centreless grinder 
(Cincinnati Milling Machines Ltd., 
Tyburn, Birmingham), was shown with 
a Feedmatic hopper capable of feeding 
parts from }in to 14} in diameter and 
in lengths from in to 18in. This 
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machine incorporates a push-button 
controlled compensating sizing device 
and a built-in backlash eliminator. This 
machine also incorporates Filmatic 
multi-shoe wheel spindle bearings and 
a one-shot lubrication system for the 
upper and lower slides. The wheel 
forming devices are permanently 
mounted in position, and “ crowned ” 
grinding wheel are used for through 
grinding operations. 

Advanced German practice in cen- 
treless grinding machine designed was 
exemplified by the Hartex machines 
(Rockwell Machine Tool Co. Ltd., 
Edgware Road, London, N.W.2). The 
B.E.D.4 machine has a capacity of from 
0-04 to 2in diameter. It incorporates 
rapid withdrawal of the control wheel, 
a profile wheel crushing device, and 
the mounting of both the grinding and 
control wheels on independent slides 
to facilitate setting. 

There were many _ interesting 
machines developed for toolroom rather 
than production work. An outstanding 
example in this class was the Wickman 
optical profile grinding machine. This 
is designed to finish grind to fine 
limits any profile within the machine’s 
capacity. It is particularly suitable for 
grinding accurately irregular shaped 
contours on flat or circular form tools, 
profile gauges, punches and die seg- 
ments in any materials, including 
cemented carbides. 

In effect, this machine combines the 
functions of a universal tool room 
grinding machine, a 50:1 pantograph 
and a projection unit that provides 
the optional use of a screen or a 
microscope as an inspection unit. 
It is a high precision machine 
suitable for producing precise forms 


to a very high standard of accuracy. 

A 50-1 drawing of the desired profile 
is mounted on the drawing table of 
the machine and is used in conjunction 
with the pantograph system. The 
pantograph imparts a 50:1 reduction 
to its final arm, in which the projection 
unit is incorporated. -Two crossed 
hair lines can be seen superimposed on 
the image of the work in the field of 
the projection unit. The junction of 
the hair lines follows the path of the 
pantograph tracing point. 

The grinding wheel is carried on a 
head which is mounted on a series of 
slides and circular guides. This con- 
struction allows the wheel to be posi- 
tioned in almost any desired angle. 
For circular work, the wheel may be 
held stationary, and for straight work 
it may be reciprocated; then, by 
manual control of the two traversing 
slides, the path of the wheel is 
traversed to the cross hair lines of the 
projection unit. Irregular shapes and 
curves can be ground without difficulty. 

Many different makes of tool and 
cutter grinders were exhibited. Two 
very interesting machines in this class 
were the No. 2 plain and the Monoset 
tool and cutter grinders (Cincinnati 
Milling Machines Ltd., Tyburn, Bir- 
mingham). The No. 2 machine which 
was in use for sharpening milling 
cutters and regrinding centreless work 
blades used in demonstrating other 
Cincinnati machines, incorporates an 
anti-friction table slide and duplicated 
controls to provide for sensitivity and 
ease of operation. The universal work- 
head is arranged to swivel in two 
planes, and the anti-friction wheel 
spindle is cartridge mounted. An 
interesting feature of this machine is 


Ryder universal machine from the front 





the mist coolant attachment, which is 
used for wet grinding sintered carbide 
cutters. Through this attachment a 
thin stream of coolant is transformed 
into a mist upon contacting the grind- 
ing wheel. Instead of being thrown 
off the wheel, the mist is sucked back 
and returned to the coolant tank 
through a flexible tube. The capacity 
for using coolant in grinding carbide 
tools allows production and wheel life 
to be greatly increased. The Monoset 
cutter and tool grinder is designed for 
the production, as well as the sharpen 
ing, of tools. Tapered, straight, radius, 
and radius and ball-nosed cutters can 
be ground with equal facility. 

German practice for tool and cutter 
grinding was exemplified by Schitte 
machines (Rockwell Machine Tool Co 
Ltd., Edgware Road, London, N.W.2 
Two universal machines of this make 
were shown. Both have special journal 
bearings with automatic oil circulation 
to ensure clean and accurately ground 
surfaces. The drive is through a built- 
in motor without the use of belts. The 
smaller machine has a hardened and 
ground ball-track table with a 
manually-operated movement of 20 in 
The larger machine has a hydrauli- 
cally-operated table movement ol 
25 in. 

One of the most interesting machines 
in the tool and cutter grinder class was 
a Walter automatic hydraulically 
inserted tooth cutter grinder (Elgar 
Machine Tool Co. Ltd., Feltham, Mid- 
dlesex). The outstanding feature of this 
machine is that it grinds each blade 
automatically from the face via the 
corner or radius to the peripheral edge 
in one continuous operation so that all 
grinding can be completed at one 
setting. 

The novel feature of the machine is 
the grinding wheel spindle, which 
together with the drive and a short 
wheel slide, is arranged on a sturdy 
face plate that moves in slide ways 


Ryder universal mact 
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This construction makes it possible to 
swivel automatically the entire grind- 
ing assembly during the rotation and 
ixial oscillation in such a manner that 
ill blade faces ere ground without any 
resetting of the work. In addition, the 
machine can be used for specialized 
grinding operations. For example, 


closely pitched teeth can be relieved 


by using a cup wheel which can be 
located relative to the cutter by swivel- 
ling the wheel. For grinding lands on 
the cutting face, the wheel spindle is 
turned through 180 deg and a saucer 
wheel fitted in place of the peripheral 
wheel 


Special machine 

In some ways the most unconven- 
tional machine in the exhibition was 
the Ryder universal machine tool 

1. C. Wickman Ltd., Coventry). It 
comprises a lathe, sensitive drilling 
machine, universal milling machine, 
universal grinding machine and a tool 
ind twist drill grinder. Originally 
designed to an Admiralty specification 
for repair ships, it is compact and rigid 
ind would be useful’ for general 
purpose work where there is a lack of 
floor space. 

Both the lathe and the milling 
machine are powered by one 6h.p. 
motor. The drive is transmitted by 
vee belts to a common shaft from 
which it separates through multi-plate 
clutches to the lathe and _ milling 
machine spindles through nine identi- 
cal speed gear trains. These two sets 
of gears together with the lathe feed 
screw-cutting gears are housed in the 
main body of the lathe headstock. The 
lathe spindle and both the vertical and 
herizontal spindles of the milling 
machine are all mounted on identical 
taper roller bearings. Each spindle has 

reverse gear and brake. Stopping 
ind starting are effected through lever 
operated clutches. 

The 63 in_ sliding, 


surfacing and 


ine from the rear 
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screwcutting lathe admits 30 in between 
centres and has a swing of 104 in over 
the gap bed. There are nine spindle 
speeds ranging from 21 to 533r.p.m. 
and 12 feeds from 0-0056 in to 0-0391 in 
per revolution sliding and from 
0-0028 in to 0-0195in per revolution 
surfacing. Change wheels are supplied 
to allow a wide range of metric and 
inch threads to be cut. With even 
change wheels, 12 threads ranging 
from 33 to 24 T.P.I. can be cut. The 
change wheel compartment is on the 
front of the lathe headstock, but the 
wheels are readily accessible since their 
shafts lie at right angles to the lathe 
spindle. 

A vertical and a horizontal spindle 
are fitted to the universal milling 
machine. The vertical spindle is 
mounted in a swivel head that can be 
moved through any angle. This allows 
a wide variety of angular milling opera- 
tions to be carried out without the 
need for complicated set-ups. A further 
feature of the head is that it carries the 
support for the horizontal arbor. The 
iable has a 40inx10in_ working 
surface, and 23in longitudinal, 7 in 
transverse and 13 in vertical traverse. 
There are nine spindle speeds from 21 
to 533 r.p.m. and four feeds from 4 in 
to 10in per minute. The knee of the 
milling machine is manufactured by 
Adcock and Shipley Ltd., and is the 
same as that fitted to their model No 
2AGU machine. 

A separate 2h.p. motor drives the 
sensitive drilling machine. Changes of 
speed and feed are obtained through 
sliding gears, and hand or automatic 
feed can be used. The spindle and 
spindle head are counter-balanced by 
a spiral spring. Both the all-gear head 
containing the motor and the spindle 
head are manufactured by Adcock and 
Shipley Ltd. They are normally fitted 
to that firm’s model No. 24A.G. The 
table is elevated by bevels and screw 
by means of a hand lever. It is self- 
sustaining in any position. This 
machine will take drills up to 1} in 
diameter, and has nine speeds from 85 
to 1220 r.p.m. and four feeds from 
0-0055 in to 0-0162 in per revolution. 

The universal grinding machine is 
suitable for surface grinding and 
external and internal grinding. It also 
has a swivel table for taper grinding. 
A 2h.p. motor drives the table through 
a gearbox and clutch. The gearbox is 
supported on a rubber mounting and 
is coupled to the grinder by means of 
a flexible coupling. The wheelhead 
and workhead are self-contained units 
driven respectively by 3h.p. and a 
;h.p. motor. Both heads are manu- 
factured by the Churchill Machine 
Tool Co., Ltd. 

To prepare the grinding machine for 
use, the wheelhead adaptor, which is 
normally clamped to the grinder table, 
is transferred to the lathe bed where 
it is coupled to a vertical shaft that 
transmits the feed motion to the head. 
The wheelhead can then be lifted from 
its base on the lathe headstock and 
mounted on the adaptor base. There- 
fore, the lathe and the grinder cannot 
be operated at the same time. 
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TAPPET WEAR 


Some Development Work Leading to the Adoption of 
Cast Chromium Alloy Tips 


Ltd., of Coventry, have recently 

carried out extensive tests in 
connection with tappet wear. After 
some initial experiments to determine 
whether improvements could be made 
to the tappet lubrication system, the 
work was aimed principally at dis- 
covering better wearing materials for 
the tappets. It was realized that other 
lines of approach to the problem, such 
as the modification of the cam design, 
were also likely to give satisfactory 
results. However, the course of action 
adopted was, in the circumstances, 
considered to be the most economical, 
and likely to yield results in the shortest 
possible time. 

A 500 c.c. twin cylinder aircooled 
engine, with push-rod operated over- 
head valves was employed for the 
tests. Because space limitations in this 
engine precluded the incorporation of 
rotating tappets, sliding follower type 
tappets were used. 
Thus, not only 
was there a purely 
sliding interaction 
between the cams 
and tappets, but 
the rubbing velo- 
city was, in 
general, higher 
than would be the 
case with the 
rotating type. 
Two springs, 
positioned con- 
centrically, are 
employed giving 
a total spring rate 
of 158 Ib in. This 
rate was neces- 
sarily high in 
order to prevent 
valve bounce 
within the range 
of engine running speeds. As a result, 
the tappet when being swept by the 
cam flanks and toe was heavily loaded 
by both the spring and the acceleration 
forces, but, when riding on the base 
circle periphery, it carried no more 
than its own weight plus that of the 
push rod. The cam and _ tappet 
mechanism is normally lubricated by 
splash from the crankshaft as well as 
by oil drip which passes from the 
rocker box through the push rod 
housings and the tappet guide block. 

After preliminary tests, it was 


TX Triumph Engineering Co. 


realized that engine speed was, in this 
case, the critical factor determining 
whether excessive wear took place, or 
whether the sliding surface of the cam 
and tappet acquired the polished 
Beilby layer that is indicative of a 
long, wear-free life. At speeds up to 
2,500 r.p.m. the cams and their tappets 
wore rapidly; at 3,000 r.p.m. the wear 
was unpredictable, some pairs being 
relatively unaffected, and others wear- 
ing badly. On the other hand, after 
50 hours running at speeds of 
3,500 r.p.m. and above, all cams and 
tappets were in perfect condition. 
These results were consistent with 
what was happening in practice. When 
installed in motor-cycles, engines that 
were consistently run at high speeds 
gave no trouble, whereas some of those 
run at lower speeds wore out their 
tappets and cams after a relatively 
short mileage. Accordingly, a fifty 
hour run at 2,500 r.p.m. was adopted 


Fig. 1. A few of the tappets tested for wear resistance, and a 


as the standard test. 

One of the first steps in the investi- 
gation was to see if wear could be 
appreciably reduced by improving the 
lubrication of the rubbing surfaces. 
With this object in view, the normal 
splash lubrication was supplemented 
by a forced feed. A jet of oil was 
directed between the contacting sur- 
faces, and observed through a window 
fitted to the crankcase. Several test 
runs were carried out using 
different crankcase oils, including a 
graphited oil and a _ castor-based 


typical camshaft 


racing oil. Also with a view to 
improving lubrication, many surface 
treatments were tried on case hardened 
mild steel tappets and cams. These 
treatments included grease mopping, 
phosphate coating with and without 
graphite impregnation, oxidizing in 
steam at 200 deg C, shot-blowing, 
and etching in acids to produce 
porosity. 

It was found early in the investiga- 
tion that the hardness of the cam and 
its tappet, the depth of case hardening, 
and the type of case hardening steel, 
whether an alloy or straight carbon, 
have little influence on the wear 
resistance. There were instances of 
excessive wear in short running times 
with both alloy, and straight carbon 
steels at hardnesses ranging from 
Rockwell C 58 to C 64 as fitted, with 
and without retained Austenite in the 
case structure. Among the materials 
that wore excessively were tappets made 
of fully hardened 
high speed 
steel, chill-faced 
cast iron, high 
carbon chromium 
ball race steel, and 
hard chromium 
facing 0-005 in 
thick. With these, 
between 0-005 in 
to 0:030in was 
worn from the 
cam and tappet 
sliding surfaces 
during the 50 hr 
tests. The 
chromium facing 
tended to flake off 
and, being carried 
around in the lub- 
ricating oil, it 
heavily scored 
rubbing surfaces 
in many different parts of the engine. 

Although this did not happen 
with all chromium-faced tappets, it 
was difficult to obtain consistently 
good adhesion between the chromium 
facing and the base material of the 
tappet. 

Tappets faced with Stellite by using 
a gas welding technique to run the 
metal on to the tappet from a Stellite 
welding rod, showed no appreciable 
signs of wear after the standard test. 
Their mating cams, on the other hand, 
showed signs of wear varying from 





slight to severe. Fairly good results 
were obtained with tappets of En 4CA 
material, nitrided 0-020 in deep. With 
these tappets, the cams were only 
worn 0-002 in. 

The wear problem was finally 
solved by using a cast chromium alloy. 
This material, so far as is known, has 
never before been 
produced in this 
country. Initially, 
a welding rod of 
this alloy was 
made by Deloro- 
Stellite Ltd. The 
metal was run on 
to the tappets to 
a thickness of 
about jin. After 
cooling, the tips 
were ground to 
the correct shape 
and size. Many 
fifty-hour test 
runs were made 
at 2,500 r.p.m. as 
well as at other 
speeds, and under 
all three condi- 
tians consistently 
good results were 
obtained. Both 
the tappets and 
the cams were in 
perfect condition 
after the tests, 
their mating surfaces showing only 
polished tracks where sliding contact 
had occurred. Facing with this alloy, 
now known as Delchrome, was then 
put on a production basis, and the 
faced tappets are now used in con- 


junction with a camshaft made of 


Kasit.1. steel produced by Clyde Alloy 
Steel Co. Ltd., case hardened to a 
depth of 0-030-0-040 in. 

Some of the tappets, after wear 
resistance tests, together with a typical 
camshaft, are shown in Fig. 1. The 
left hand tappet is a case hardened 
mild steel component after 7,656 miles 
on the road; the remainder have all 
been bench tested for fifty hours at 
2,500 r.p.m. They are, in order 
case hardened mild steel, case hardened 
mild steel phosphate coated and 
graphite impregnated, chilled cast iron, 
high speed steel, case hardened mild 
steel chrome faced, and a tappet 
tipped with Delchrome. 


Theory of wear 

Insufficient is known about ‘the 
wearing action between cast chromium 
alloy and case hardened steel to give 
an explanation for the superior wear 
resistance. Nevertheless, a few general 
remarks on wear of metals will perhaps 
be pertinent, and may stimulate 
thought on the subject. It is stated, 
Ref 1, that the wear of solid surfaces 
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is a complex process which under 
many conditions includes both chemi- 
cal attack and physical damage, so 
that any slight change in the operating 
conditions may alter the whole nature 
of the wear process. 

The area of contact of two metal 
faces bearing on one another is limited 


Fig. 2. The tray on the left has water flowing through it to keep the stems of the tappets cool 


to that of the contacting peaks of 


surface roughness or asperities. For 
example, it has been shown by measure- 
ment of electrical resistance, Ref 2, 
that steel flats under a load of 20 kg 
and with an apparent area of 21 cm*, 
have an area of contact of only 10-4 
times the apparent area. Local pres- 
sure at the asperities must therefore be 
10* times greater than the mean value 
expressed in terms of the load over 
the total area. 

When the surfaces are sliding 
together, the frictional work done 
must be dispersed as heat. In view of 
the relatively minute volume of each 
of the peaks in contact, it follows that 
their temperatures must be very high. 
In Ref 3, experiments are described 
which suggest that not only is this 
maximum temperature very high, but 
it is limited only by the melting point 
of the sliding metals. When the metal 
melts, the peaks of the asperities 
naturally flow. Moreover, at tempera- 
tures approaching the melting point, 
plastic deformation of the peaks may 
be expected. Similar results are 
obtained if lubricant or water is 
present, since the hot spots are formed 
so rapidly that the additional cooling 
agent has little effect, Ref 4. 

At these high temperatures a metallic 
junction or welding occurs, and as 
the sliding motion continues these 
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junctions must be sheared. The 
shearing may take place in four 
different ways. If the junction is 
weaker than the metals themselves, 
shearing will occur at the interface. 
Consequently the amount of metal 
removed from either surface will be 
very small. This occurs, for example, 
with a tin base 
alloy sliding on 
steel. Junctions 
of this relatively 
weak nature are 
usually formed 
when tough films 
of oxide, sulphide 
or chloride are 
present. Even 
though these 
films are only of 
molecular dimen- 
sions they may, 
provided they are 
not broken up by 
deformation of 
the underlying 
metal, hinder the 
formation of 
strong metallic 
junctions. 

If the junction 
is stronger than 
one of the metals, 
shearing will often 
occur within the 
bulk of the weaker 
metal, fragments of which will be left 
adhering to the harder surface. Under 
these conditions the amount of 
material thus removed may be rela- 
tively large, even though the friction 
is similar in degree to that observed in 
other cases in which little wear occurs. 
That is to say, there is no definite 
quantitative relationship between fric- 
tion and wear. This type of wear 
results in the gradual build up of a 
film of the softer metal on the harder 
one, so that ultimately the sliding is 
characteristic of that obtained with 
two surfaces of the softer metal. 
Consequently, the friction, surface 
damage, and wear are very high. 

Sliding action between similar metals 
is the third way in which wear may 
take place. In this case, the process of 
deformation and welding usually work- 
hardens the surfaces, and appreciably 
increases their shear strength. Con- 
sequently, shearing rarely occurs at 
the interface, but takes place within 
the bulk of the metals, For this 
reason, the surface damage of both 
sliding bodies is considerable. On the 
other hand, a few alloys work-soften ; 
these generally have good wear resis- 
tant properties. 

The fourth type of wear is that 
which occurs when the junction is 
stronger than both of the metals. In 
this case, most of the shearing will 





OcTOBER 1952 


Fig. 3. A square section asbestos rod is used to position the tip 


as accurately as possible 


take place in the weaker metal, which 
will show the greater signs of wear. 
Nevertheless, it will also occur to some 
extent in the stronger one, in which the 
wear may still be appreciable. 
Mailander and Dies, Ref 5, make a 
clear distinction between sezure wear 
and abrasive wear. Seizure wear is 


said to occur when there is a heavy 
tearing of the surfaces, and marked 
vibrations are set up in the moving 


parts. When similar metals are in 
rubbing contact it occurs even at the 
smallest loads, and the wear is always 
heavy. Abrasive wear is said to occur 
when the surface damage is much less 
severe, and the surfaces can run 
safely until they are completely worn 
away. However, the distinction 
between these two types of wear 
seems to be a matter of degree rather 
than of kind, Ref 1. 

Dies and others have found it con- 
venient to restrict their investigation 
to the field of abrasive wear. With 
mild steel sliding on a hard chromium 
steel disc this involves working at 
pressures below 30kgcm?. Under 
these conditions, wear is considerably 
less than for mild steel on mild steel. 
As the load is increased, it is found 
that the wear at first becomes more 
rapid, and then falls, finally rising 
again. These results suggest that the 
decrease in wear is due to a transition 
from one type of wear to another. 
The transition point is determined 
largely, though not exclusively, by the 
surface temperatures developed during 
sliding. 

For small loads, and therefore low 
temperatures, the wear products are 
mainly FeO and Fe. Beyond the 
critical load, however, the amount of 
Fe in the products becomes negligible, 
and the major part consists of Fe,O, and 
FeO. At the same time a significant 
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change occurs in the hardness of the 
surface layers of the steel slider. Up 
to the critical load, the surface hardness 
is somewhat higher than the bulk 
hardness; beyond it the surface 
hardness increases appreciably. This 
marked increase is attributed partly to 
the formation from the atmospheric 
nitrogen, of nitrided layers which 
penetrate to an appreciable depth into 
the surface, and partly to the work 
hardening of the metal under the more 
severe conditions of operation. 

Surface oxidation can play an 
important part in the wear process. 
Oxide films formed on the rubbing 
surfaces may, in some cases, function 
as lubricants. In other cases, hard 
oxide may be occluded into the 
rubbing surfaces, the occlusion being 
moved deeper and deeper, at each 
motion of the slider, by the deformation 
of the layers of metal near the surface. 
The presence of occluded oxide may 
inhibit grain growth and adhesion 
between surfaces. Again, if the oxide 
is very hatd and embeds itself firmly 
into the underlying parent metal, the 
rubbing face may become, in effect, an 
abrasive surface. This explains the 
striking fact that, under conditions 
favouring oxidation, a soft metal such 
as tin produces heavier wear on a hard 
chromium steel disc, than does a hard 
steel slider on the same disc. 

Sir George Beilby, Ref 8, shows that 
a polished layer resulting from the 
repeated rubbing of two surfaces is 
structurally very different from the 
underlying metal. His view is that the 
layer is amorphous in character and 
has properties similar to a highly 
viscous liquid. It flows over the surface 
bridging the minute chasms and filling 
up the irregularities. More recently, 
it has been suggested, Ref 9, that the 
polish layer is always microcrystalline, 


Fig. 4. Tappets in various stages of manufacture. They are, from 
left to right: welded-on tip, welded and ground, brazed-on tip, 


brazed and ground 


but the crystal size is so small that it 
appears to be amorphous. 

From the results obtained in the 
tappet wear investigation under con- 
sideration, it would appear that room 
temperature hardness of the metal is 
of secondary importance. This is 
shown by the fact that the hardness 
of the cast chromium alloy, Rockwell 
C56, is lower than that of electro- 
deposited chromium, hardened high 
speed steel, and case hardened mild 
steel. Nevertheless, an investigation 
into other aspects such as the melting 
point of the cast chromium alloy 
relative to the hardened surface of the 
camshaft steel, oxide formation and 
other chemical and physical changes 
might throw some light upon the 
reasons for the low rate of wear. 
However, this is a fundamental metal- 
lurgical problem, and it is probably too 
large an undertaking to be performed 
by a manufacturing company. 


Production 

Facing the tappets with a welding 
rod, by the method used experiment- 
ally, was slow, wasteful and expensive. 
This was largely due to the need for 
removing excessive amounts of metal 
by grinding. As a result, a more 
economical procedure had to be 
devised. In the method now employed, 
the alloy is cast, to close limits, in 
sticks of the necessary D-section. An 
elastic grinding wheel is then used to 
part it off in lengths equal to the width 
of the tappet. The joint face is rough 
ground, and the tips are then silver- 
brazed on to a shortened tappet. A 
small high-frequency induction set is 
used for this operation. 

The arrangement of the equipment 
on the bench is shown in Fig 2. On 
starting work, the operator takes an 
untreated tappet from the pile on the 





right, coats the joint face with Easy-flo, 
stainless steel grade flux, and places 
it in the rack on the right. A piece 
of Easy-flo No 3 silver-brazing foil, 
which is supplied cut to the appro- 
priate shape and size, is placed over 
the flux on the joint face. Then the 
joint face of a Delchrome tip, taken 
from the container in front of the rack, 
is coated with flux, and the tip is 
placed over the foil on the tappet. 
The whole assembly is next positioned 
in the induction heater coil on the 
stand in front of the heater set. Under 
the stem of the tappet, support is 
furnished by a screw jack adjuster 
which is used to set the vertical posi- 
tion of the tappet relative to the 
heating element. 

While the heating is taking place, 
another tappet is prepared in the 
manner already described and placed 
in the rack. By the time this has been 
done, the first prepared tip assembly 
is at brazing temperature. The tip 
is positioned as accurately as possible 
with the aid of a square section asbestos 
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DESIGNED by engineers possessing 


wide experience of the needs of the 
meter and the instrument industries, 
the NSE mechanism cleaner is a 
robustly built machine capable of 
handling a variety of small mechanical 
and electrical parts, meter and clock 
gearing, and precision mechanisms and 
components. 

As the cleaning basket is 
diameter it is capable of holding 
moderately large articles, but removable 
subdivisions are provided to accom- 
modate small parts. The basket is 
detachable, and clamps are provided to 
enable a complete clockwork or other 
mechanism to be held in position and 
cleaned as a unit. 

The machine has two chromium- 
plated, tubular steel pillars fitted to a 
ribbed, cast aluminium base, approxi- 
mately 3ft in diameter. Sliding on 
these pillars is a rigid, cast aluminium 
head-unit carrying a one-sixth h.p 
repulsion-induction motor with push- 
button starter, fuses and neon indicator 
lamp. 

A hand lever on the brush gear 
gives a wide speed range without the 
use of a rheostat. The motor is con- 
nected through a reduction gear and a 
shock-absorbing clutch to a _ robust, 
vertical spindle mounted in_ roller 
bearings and fitted at its lower end with 
a faceplate to which the work-basket is 
secured by thumb-nuts. Additionally, 
the faceplate is slotted to receive clamps 
by means of which a complete mecha- 
nism may be attached without the 
work-basket. The clutch permits the 
faceplate to be rotated by hand in 
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rod, and pressed firmly down. This 
operation is shown in Fig 3. It can be 
seen that although the head of the 
tappet is at brazing temperature, the 
stem is cool enough to be gripped by 
hand. An armrest has been introduced 
to assist the operator in positioning 
the tip. 

The tappet is then removed and 
placed in the rack on the left. In 
order to prevent loss of hardness due 
to heat flowing down from the head, 
the stems are positioned so that they 
are submerged in cooling-water flowing 
through the pan in which the rack is 
standing. The next tappet, already 
prepared, is placed in the heater coil, 
and the whole sequence of operations 
repeated. Finally, the tappets are 
taken away in batches to be finish 
ground, and inspected. 

Initially, trouble was experienced 
with faulty brazing. However, this 
was rectified by employing the more 
suitable grade of flux quoted in the 
description of the production opera- 
tion. Rejections are now less than 0:5 


OctTosER 1952 


per cent of a weekly production of 
1,500 to 2,000 tappets. The manu- 
facturers state that confidence in the 
results of the investigation has been 
amply justified, for during the twelve 
months that this weekly rate of 
production has been maintained, not 
one case of cam or tappet wear in 
service has been reported. 
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ECHANISM CLEANER 


either direction if desired, without 
damage to gearing. 

Of perforated steel, the work-basket 
is approximately 8 in diameter and 4 in 
deep and is heavily cadmium-plated. 
The removable sub-divisions enable a 
number of different items to be cleaned 
at one operation and also prevent small 
articles from being crowded against the 


Ex 


The NSE mechanism cleaner 


wall of the basket. When immersed in 
the cleansing solution the rotational 
speed of the basket is about 120 r.p.m. 

The head-unit is counterbalanced by 
means of two springs contained within 
the pillars, and a handwheel with a ball 
thrust bearing enables it to be firmly 
clamped in any position. An aluminium 


lid, with a double lip to prevent splash 
leakage, is attached to the head-unit 
and fits closely on top of the cleaning 
tank when the basket is immersed. 
Centred round one of the pillars is a 
cast aluminium turntable mounted on 
rollers, and on this are located three 
rectangular glass tanks and one venti- 
lated metal drying-box. The turntable 
is indexed for position, and is located 
by means of a steel pin. The three tanks 
holding the cleaning fluids each require 
approximately one gallon of liquid to 
half fill. 

The metal drying-box stands over a 
hole in the turntable below which, when 
the box is in the drying position, is a 
circular heating element protected by a 
mica shield. A micro-switch beneath 
the turntable is arranged to switch on 
the heating element just before the 
drying-box comes over it, and to switch 
off the element when the turntable is 
moved to the next position. A red 
neon indicator lamp on the head-unit 
shows when the heater circuit is 
switched on. 

Manufactured by Northern Scientific 
Equipment Ltd., Bark Street, Bolton 
Lancs. and distributed by John Baggs, 
Technical Services, Uppermill, Oldham, 
Lancs., the machine is finished in 
crackle black enamel and chromium 
plate. Arranged for connection to the 
A.C. mains it is normally produced for 
use on 230-240 volt, 50 cycle, single 
phase mains but machines for other 
voltages can be supplied to special 
requirements. Current consumption, 
including the heater, is approximately 
600 watt. (2026) 
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STARTING IN EXTREME COLD 


A Study of the Special Difficulties with Small-capacity Engines 


the car industry of the United King- 

dom entered many world markets on 
a large scale. A number of important 
new problems had to be overcome in 
a short time, to meet road and climatic 
conditions very different 
from those for which pre- 
war models were suitable. 
One of the most important 
of these problems was the 
correct carburation of en- 
gines of about two litres cap- 
acity and less, over the wide 
temperature variations found 
in many different markets. 

To what we already knew, 
we were able to add a great 
deal in a short time by 
studying American techno- 
logy. With — carburation, 
however, there are some 
very different factors which 
make too close an emulation 
dangerous to success. As 
these differences arise 
mostly in very cold climates 
from the fact that our 
engines are of smaller cylin- 
der: capacities, and as the future trend 


I: was only after the recent war that 


is likely to be more towards engines 


of under 1000cm* capacity, it is 
important that such points should be 
given primary consideration if a satis- 
factory product is to be evolved. 


General problem 

The general problem can 
be divided into two parts, 
it being understood that 
there is a degree of inter- 
action. These two questions 
are starting from cold and 
drive-away. 

Starting from cold. Although 
conditions are encountered 
where starts have to be 
made at 20deg F or 
below, it is nowadays con- 
sidered that a safe start at 

10 deg F is enough to give 
a satisfactory performance. 
Prior to the war, + 20deg F 
was taken to be adequate. 

At —10deg F and neigh- 
bouring temperatures two 
factors intervene to make 
starting especially difficult. 
First, a greatly increased 
resistance to rotation pre- 
vails in all the moving parts 
of the engine and, secondly, 
there is a marked decrease 
in the sources of power to 
ensure starting. 

On the first count, at very 
low temperatures even 
special winter oils become 
thick and near their “ pour- 


Fig. 1b. 


*Engineer, Solex Limited 


undoped oils 
Barrington’s formula). Viscosity may vary between oils of the same 
S.A.E. number. 


By J. D. Richards* 


point.” This much increases drag 
between pistons and cylinder walls, big 
ends and crankshaft, crankshaft and 
bearings, and also between clutch and 
gearbox parts (Fig. 1). The engine is 
then hard to turn over, and difficult 


Fig. 1a. The increase in effort required to crank a 3}-!itre engine as 
oil viscosity rises. The 80 to 120 r.p.m. required for a 1-litre engine 


will need still more torque 


to keep running even when it fires. 

At the same time the electrical side 
loses efficiency due to drop in battery 
power. Furthermore, the evaporation 
rate of the fuel decreases as the tem- 
perature falls. 


Engine cranking torque variation at constant speed with 
viscosity on 


(torque being proportional to 


A 10W oil may reach 5,000 cs at 


10 deg F 


Drive-away from cold. Actually, once 
the engine is running, two different 
requirements have to be met. The 
driver may wish to move off immedi- 
ately, or may decide to leave the 
vehicle stationary to allow the heater to 
warm the interior of the 
car, that is, warming-up the 
engine without touching the 
accelerator or even the 
“choke” control. In either 
case, rapid induction mani- 
fold warming is required to 
avoid liquid petrol passing 
through the cylinders into 
the crankcase and diluting 
the oil. This rapid warming 
will also reduce overall 
petrol consumption; to a 
very marked degree when 
the car is being used only 
on short runs. It ensures, 
moreover, that the vehicle 
runs smoothly and _ pleas- 
antly at the earliest possible 
moment after starting. 

Care must be taken with 
the carburettor design to 
meet the varying demands of 
the engine under these different cir- 
cumstances. Too much richness at any 
given point may cause stalling, as well 
as being mechanically bad for the 
engine. An over-lean mixture at any 
point will also cause stalling or spitting- 

back. 

Universality of specification. 
In fulfilling the above condi- 
tions, care must be taken 
that the vehicle will also start 
and warm up efficiently in 
the tropics. This implies the 
use of some form of auto- 
matic adjustment to weaken 
or richen the starting mix- 
ture according to the 
ambient temperature, 
whether the main operation 
of the carburettor starting 
device be automatic or hand- 
operated. 


The special difficulties 
1. Cold Starting with Small 
Engines. The cold starting 
problem for small engines 
differs to an important 
degree from the problem 
with larger engines. An 
arbitrary division of the two 
classes can be taken to be at 
about 2 litres. It is from the 
difference in capacity 
between the smaller British 
engines and the large Ameri- 
can ones, that the main 
difference in the cold starting 
problem rises. Naturally, 
the engine will only start 
and run when the motive 
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Fig. 2. Mixture distributions to individual cylinders, at low r.p.m., part throttie conditions. 


Air temperature 68 to 77 deg F. Left 
ally adopted. 


power developed is greater than the 
frictional resistance of the engine. 

The first explosions at low temper- 
atures are not strong, as the mixture in 
each cylinder is not an optimum one 
The various surfaces are very cold, 
“filling” of the cylinders is less than 
desirable, revolutions are low, and the 
low piston speed does not give much 
help in raising the mixture temperature 
by compression, or in vaporizing the 
liquid petrol in the manifold by depres- 
sion. The actual start will not be easy, 
for when the engine fires for the first 
time it may not develop enough power 
to overcome internal friction  suffi- 
ciently and force the next piston to 
compress and give a second explosion. 
Before a subsequent explosion can 
occur, the crankshaft of a four-cylinder 
engine must rotate through a larger arc 
than is the case with a six- or eight- 
cylinder engine. 

Friction is thus a much more 
important consideration with small 
engines. As an example, one may take 
a 500cm? engine and a 4,500 cm° 
engine (both, say, four-cylinder units 
to simplify the illustration). Although 
the cubic capacity of the smaller engine 
is one ninth of the larger, the frictional 
surface area is only reduced to about 
one quarter. In fact, the motive power, 
which depends on the swept volume 
of the engine, varies according to the 
cube of the linear dimensions, while 
the frictional surface area varies accord- 
ing to the square. Thus the 500 cm’ 
engine has a frictional resistance which 
in proportion to its cylinder capacity 
is about twice as large as a 4,500 cm‘ 
engine. It is largely for this reason that 
the small engine presents a special 
problem in very cold climates. 

It may be noted in passing that, in 
addition to friction in the engine itself, 
there is considerable subsidiary friction, 
notably in the gearbox. Among the 
cold-starting instructions given in the 
manufacturer’s handbook, should be a 
strong recommendation to decltitch 
before attempting to start. Because of 
all these sources of friction a greater 
degree of care has to be given to a 
number of points in the vehicle speci- 
fication; not only more care than we 
had to take before the war, but more 
care even, than the manufacturer of a 
large-capacity engine has to take. 

2. Carburettor. Generally speaking a 
cranking speed of between 40 and 100 


manifold from first design. 
Road performance confirmed this improvement 


Right: manifold eventu- 


r.p.m. is all that can be expected at 
very low temperatures. The depression 
created by the engine in the induction 
manifold and consequently in the car- 
burettor is a function of the cranking 
speed and therefore is likely to be rather 
low. Since the engine needs a much 
higher quantity of petrol vapour, the 
only way to create this is for the car- 
burettor to supply an initial mixture 
rich enough to thoroughly wet the 
manifold walls with liquid petrol. From 
this liquid petrol, the more when it is 
1 winter fuel, will “rise” a certain 
amount of vapour, partly from the 
volatility of the petrol itself and partly 
from the effects of the light depression 
created by the rotation of the engine. 

his amount of vapour must be in 
sufficient strength in the air being 
admitted to form an explosive mixture. 
Unless factors other than the influence 
of the carburettor proper are suitable, 
the only way of ensuring that the mix- 
ture actually passing into the cylinders is 
rich enough will be to reduce the air 
supply to near, or even below, the 
safety line. If, however, the other fac- 

rs are covered, the safest start can be 
btained by providing a good deal more 
air to increase the power of the first 
explosions by “filling” the cylinders 
more adequately (Fig. 6). 

As a small engine is liable to fire 
without picking up, a lack of air will 
be felt very quickly; it will, in fact, 
impede pick-up and thus strongly tend 
to drown the engine. This is one of the 
reasons for using proportionately more 
air than.on large engines. Engines 
which are of 
larger capacity 
ind have more 
cylinders are less 
trouble, as the 
very first explo- 
sion produces 
sufficient power 
to compress the 
mixture in_ the 
succeeding cylin- 
der, that is, to 
pick-up and run. 

‘he same risk of 
drowning 1s not 
run by using a 
carburettor | start- 

1g device which 
provides very 
little air and a lot 
of petrol. In any 


batteries. 
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event, as soon as the engine fires the 
initial starting mixture must at once be 
weakened, as manifold depression from 
then on will rise considerably. This 
weakening is produced automatically 
on most types of carburettor. 

3. The influence of the Induction 
Manifold. The first consideration is 
that, at low velocities, there should be 
an even distribution of vaporized, and 
liquid, petrol to the cylinders (Fig. 2). 
Next, there should be as large a surface 
area for evaporation of liquid petrol as 
possible. Usually the best way is to 
have a flat “floor” to the manifold. 
Also, the design should be such that 
the minimum quantity of liquid petrol 
should enter the cylinders. This is 
essential not only to prevent undue 
dilution of the sump oil and to avoid 
a high cylinder bore wear rate, but also 
to avoid wetting the plugs. 

A further point is the avoidance of 
the possibility of an excessive amount 
of liquid petrol building up in the 
manifold. Provision should be made for 
a collecting point; this “reservoir” 
being subsequently emptied by the 
same means as is used to deal with 
drive-away, outlined later. The possi- 
bility of the contents of this reservoir 
being picked up in gouts and whisked 
into the engine as the latter fires must, 
of course, be avoided. This point 
remembered, usually the best manifold 
design is of the “ ramshorn ” type, and 
at least partly of a cross-section having 
a flat “ floor” and an arched “ roof.” 

Lastly, one of the most awkward 
points is the influence of the volume of 
the manifold. If the manifold is of 
small capacity, the depression com- 
municated to it each time an inlet valve 
opens can be at a very useful value; if 
the manifold capacity is large the 
depression available to help vaporize 
the petrol will be slight. It is unfor- 
tunate that so much importance must, 
of necessity, be given to maximum 
b.h.p. figures with small engines. The 
high rate of r.p.m. necessary to achieve 
maximum possible power, imposes a 
manifold with too large a volume, due 
to the large cross-sectional area, to 
provide anything like the best condi- 
tions for very cold starting. 

4. Cylinder Head Design. Even good 
manifold design cannot prevent a 


Fig. 3. The effect of temperature on cell-rating of two fully charged 
““Cell-rating’’ is the current in hundreds of amps dis- 
charge, required to drop the battery to half-voltage in 10 sec 
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certain amount of liquid petrol enter- 
ing the cylinders, but cylinder head 
design should be such that the spark- 
ing plug is protected from this liquid 
and remains dry under such condi- 
tions. This is normally not difficult 
with overhead valves and it is well 
known that this type of engine is more 
easy to start than that with side valves. 
5. Ignition. Ignition plays a very con- 
siderable part, and the user of a vehicle 
must be relied upon to keep the plugs 
clean. When moisture is deposited on 
a sooty plug it will very rapidly pre- 
vent a spark and, in practice, this can 
be one of the biggest troubles. 

The main problem for the makers 
of the vehicle is to avoid coil-robbing, 
as low temperatures reduce battery 
efficiency (Fig. 3), and the starting 
motor may drain power sufficiently to 
prevent a spark. Usually it is con- 
sidered that to produce a spark at half 
the normal tension is a_ satisfactory 
acceptance line on this point. Time of 
discharge of the spark must be long 
enough to ignite partially vaporized 
petrol of lowered evaporative powers. 
6. Starting Motor. Although a crank- 
ing speed of over 100r.p.m. would 
really be best on very small engines, 
this often implies a battery of far too 
large dimensions. The alternative is 
to use the starting motor to ensure that 
the engine continues to run after it 
first fires. 

The problem is that with an inertia- 
engagement type of starting motor and 
6-volt electrical equipment, as used in 
America and on the Continent, the 
frictional resistance of a small engine 
usually stalls the engine after the first 
explosion; which explosion, however, 
has caused the pinion of the starting 
motor to throw out. In practice, the 
further applications of the starting 


ra. {2V Starter Motor 


2000 


R.p.m 


Fig. 4. Comparison of 12-volt and 6-volt starter motors of the same 


size and weight 


+5 
(51 AH Battery 
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motor required 
will most likely 
drown the engine, 
manifold and 
plugs, before it 
can possibly pick- 
up and run. Two 
solutions are used 
to overcome this 
problem, and it is 
abasic one, in 
view of the fact 
that even when 
the engine fires, it 
is still only the 
starting motor 
which can be used 
to free the engine 
and give it most of 
the necessary 
momentum to run 
of its own accord. 
In the United 
Kingdom we have 
adopted the 12- 
volt system which, 
in fact, has a large 
number of = sub- 
sidiary advantages. 
Primarily, how- 
ever, a 12 - volt 
starting motor will 
develop something approaching twice 
the b.h.p. of a 6-volt motor of the same 
dimensions (Fig. 4). This gives the 
armature an_ increased acceleration 
which in practice keeps the pinion in 
engagement with the flywheel for an 
appreciably longer time before throw- 
ing out. The alternative solution, 
retaining 6-volt units, is to use a “posi- 
tive engagement” type of starting 
motor. Here the pinion is held in mesh 
physically as long as the starter knob 
is being pulled, or pushed, by the 
driver, up to a certain r.p.m. when the 
starting motor 
either throws-out 
or “ over-runs.” 
While the safety 
margin for start- 
ing of the 6-volt, 
positive - engage- 
ment type is 
probably. the 
larger, the 12-volt 
solution appears 
perfectly ade- 
quate, and the 
latter scores on 
almost __— every 
other point. The 
only argument 
usually made 
against it is the 
weight and cost of 
the batteries, but 
on a small car this 
is offset by saving 
in weight, cost 
and complication 
of the _ starting 
motor and 
dynamo. On a 
large car the 
weights are nearly 
the same. For 
other reasons 
there is a move in 


Fig. 5. 


4 
A . 
= india 


Handling of the same car with and without thermostat 
hot-spot. After starting, the engine is presumed to run for 30 sec 
before attempting the drive-away, being gently accelerated once, 
prior to letting in the clutch 


thought in the U.S. towards 12-volt 
systems. 

The combination of a 6-volt battery 
and an inertia-type starting motor, 
though satisfactory on large engines, 
will certainly not provide a proper 
solution to starting very small engines 
below about 10 deg F. With either of 
the two solutions outlined, an improved 
setting of the carburettor can be used, 
whereby the larger quantity of air will 
help to avoid plug-wetting. 


Drive-away and warming-up 

After the engine has begun to run, 
steps must be taken to ensure that it 
reaches normal temperature as soon as 
possible. It is necessary to heat the 
induction manifold, and also to warm 
the water reasonably quickly, and with 
it the cylinder head. The first is 
effected by using the exhaust gases, and 
the second by a thermostatically con- 
trolled valve to blank off the radiator 
water until a certain water temperature 
is attained in the cylinder block. It 
will, in the meantime, be necessary to 
provide the carburettor characteristics 
to suit the desiderata outlined earlier. 

Finally, provision must be made to 
overcome the continuing frictional 
resistance of the oil, which will not 
reach its proper temperature until some 
time after the manifold should be 
warm. A mixture producing more 
power than the ordinary idling supply, 
one which also contains more air, is 
needed. This may or may not entail 
“fast idling,” as the necessary mixture 
richening, by the extra power it pro- 
duces, may be set merely to maintain 
normal idling r.p.m. until the oil warms 
thoroughly and engine speed con- 
sequently rises. When cold, the “ oil- 
drag” may represent an increase of 
resistance of 30 to 40 per cent over 
idling resistance when warm, and 








Fig. 6. 


unless the engine is allowed to breathe 
more freely, it will stall. 

1. Carburettor requirements. Whether 
the carburettor starting device be 
manually operated or automatic, the 
richness and volume of the mixture 
supplied, with the throttle closed, must 
progressively decrease as the manifold 
warms up. This is to give an engine 
speed, without load, and decreasing as 
the starting device is progressively dis- 
pensed with, from a rather high figure 
to normal idling speed. The aim is to 
avoid: damaging moving parts, dilu- 
tion, manifold cooling, high consump- 
tion and piling up, or alternatively, 
starving (Fig. 6). 

With the throttle opened for driving 
away, an enrichened mixture may have 
to be supplied automatically. The cold 
manifold walls provoke marked con- 
densation of the atomized petrol and 
the final mixture reaching the cylinders 
may, unles enrichened, be too weak 
The degree of enrichment should be 
such that the mixture reaching the 
cylinders is of the same strength as 
when the engine is warm. If it is en- 
richened much beyond this, excessive 
dilution will occur. 

There are considerable differences 

between engines as to the degree of 
enrichment required. At about —5 deg 
F, 20 per cent enrichment is an average 
figure on all power and part-throttle 
curves. If the engine is one which is 
on the rich side at full throttle when 
warm, slightly less than 20 per cent 
will be required. Indeed, running of 
some engines is noticeably affected by 
over-enrichment. Obviously, the degree 
of enrichment on drive-away must be 
progressively reduced as the manifold 
warms up. 
2. Induction manifold requirements 
The use of exhaust gases to heat the 
induction manifold is not of itself suffi- 
cient to provide the answer to the 
problem of warming up. If the heat 
applied is only sufficient to maintain 
eventually correct running tempera- 
ture, then warming up will be far too 
slow. On the other hand, if enough heat 
is applied to a plain hot-spot to warm 
up sufficiently quickly, normal running 
temperature of the manifold will be 
too hot. 


ideal carburettor characteristics, manually or automatically 
obtained, for start and warm-up 
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It may be consi- 
dered that a ther- 
mostatically con- 
trolled valve in 
conjunction with 
the hot-spot is 
normally — obliga- 
tory, satisfying as 
it does the two 
conditions, as well 
as rapidly evapor- 
ating the liquid 
petrol present in 
the manifold 
“collecting point” 
immediately after 
starting. The 
difference in the 
use of the car in 
very cold condi- 
tions with a ther- 
mostat hot - spot 
fitted is remarkable (Fig. 5). 

The alternative system, particu- 
larly with engine designs where induc- 
tion and exhaust are on opposite sides 
of the engine, is water heating of the 
manifold. With this arrangement it is, 
of course, absolutely necessary to pro- 
vide the thermostatically controlled 
valve to cut off the radiator water 
until the water around the cylinder 
block has reached a set temperature. 
However, unless the engine character- 
istics include excellent turbulence and 
extremely good distribution through 
the induction manifold, it should be 
considered that this method of mani- 
fold heating is an effective bar to the 
proper solution of the cold drive-away 
problem, at least on small engines. In 
any event, not only is this form of 
warmth very slow in making itself felt, 
but it may not rise to a temperature 
at which ordinary fuels will be nearly 
fully vaporized. It is more likely, on 
starting in very cold weather, that the 
water-heated manifold rather con- 
denses than vaporizes the mixture. 

Furthermore, dilution is a_ very 

important reason for specifying the 
thermostat hot-spot, in order that the 
carburettor starting device shall be 
put out of action at the earliest pos- 
sible moment. It is during the period 
of use of the choke after the engine 
has started that the major percentage 
of dilution occurs. On continual short 
runs in cold weather, dilution can very 
quickly be very damaging to the 
engine and, in any circumstances, the 
life of the engine will be materially 
affected. 
3. Other factors. Numerous other 
e'ements play their part and, again 
particularly with small engines, they 
can be important parts. Unavoidably, 
small car owners need to give closer 
attention to certain details than do the 
drivers of big cars, even when the best 
results have been obtained in setting 
the engine. 

The fact that most batteries will, if 
allowed to fall to half-charged condi- 
tion, freeze at say — 13 deg F, helps to 
keep owners aware of the need to 
check this. In addition, plugs and plug 
gaps, ignition timing, tappets and 
valves, and if of a type requiring it, 
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the carburettor starting device, will 
always have a bigger influence on the 
performance of a small engine. 


General considerations 

The means of meeting all the fore- 
going conditions are mostly satisfac- 
torily settled. Sometimes they are, 
however, the subject of involved, 
empirical work due to the character- 
istics of the particular engine. This is 
usually due to disagreement with one 
or more of the solutions suggested 
earlier and summarized in the con- 
cluding section. 

Sometimes alternative methods of 
providing these solutions are the sub- 
ject of involved technical discussion. 
The most interesting discussion of this 
nature is that of the rival protagonists 
of the starter-type carburettor and the 
strangler-type carburettor, concerning 
the degree of flexibility of each 
towards giving an ideal performance at 
every different stage of cold-starting 
and warming-up (Fig. 6). 

Following the original “self-starter” 
carburettor, later largely replaced by 
the “ bi-starter ” and more recently by 
the “zero. starter,” available with 
“fast idle” and enriched drive-away, 
we have finally the “ progressive 
starter” with all and more of these 
latest refinements. 

The original simple strangler has 
been largely replaced by the spring 
loaded “off-set” strangler and a 
number of other developments have 
been made from time to time to 
improve the device still further, and 
to suit the same Wide variety of condi- 
tions as led to “ starter” development. 

Both starter and strangler are used 
in large quantities on small engines, 
the starter type having a predomin- 
ance. In the author’s opinion it is 
more nearly possible to meet all condi- 
tions with the starter type. Those con- 
ditions include a point not hitherto 
mentioned; that of misuse by the 
private owner. Briefly, as these discus- 
sions are necessarily involved, there 
are three main points as well as other 
lesser ones which seem to give the 
starter type an advantage. 

First, the starter has little risk of 
going out of adjustment which, when 
the difference between a start and a 
failure is so small, becomes an im- 
portant factor in service, if not so 
readily apparent on the prototype test 
bench. 

Secondly, the setting of the starting 
mixture is made independently of the 
setting of the main carburettor circuit. 
This allows both petrol and air to be 
supplied in the quantities required, 
without need for consideration of the 
main setting for normal running. 
From this, for example, greater ease of 
limiting engine speed to a reasonable 
level during warming-up is one of the 
lesser advantages. It may be difficult 
on a small engine set for economy, to 
pass enough petrol through the main 
jet, with a strangler, to ensure starting. 

Thirdly, the starting mixture is not 
so easily varied, at least adversely, by 
the driver’s actions, which in these 
particular conditions may have an 
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unusually important influence. 

There are two main criticisms of the 
starter unit. First, that prototype setting 
needs a little more care than with a 
strangler type, although this is felt to 
be justified by increased safety from 
drowning, and simpler use. Secondly, 
that the clear-cut difference in this case 
in the method of manipulation by the 
driver is adversely commented on by 
users firmly trained in American tech- 
nique on large cars, as is the case in 
Canada. 

However, correct manipulation of 
the starter is a very simple matter 
indeed; a very small part of accustom- 
ing oneself to a small car as a whole 
and comparable to getting used to the 
gear shift on a new car. The clear-cut 
difference in manipulation may indeed 
be an advantage in view of the differ- 
ence in behaviour under conditions of 
extreme cold of a small engine. Starter 
manipulation is really only commented 
on when, fer one reason or another 
and mostly other than faulty use of 
the dashboard knob, the vehicle does 
not start. 

It is open to question whether the 
strangler is not just as liable to give 
difficulty. Although its operation should 
apparently be the same as for a strangler 
on a large engine, the difference in the 
requirements of a small engine often 
make this similarity of manipulation 
deceptive. In fact, starting difficulties, 
which existed in Canada over two suc- 
cessive winters just after the war, 
showed that further development of 
both devices was at that time necessary, 
and these improvements have since 
mostly been made. 

The whole question, as stated earlier, 
is a very involved one, and hinges on 
which of the two techniques has the 
better inherent ability to meet the full 
problem, which includes the influence 
of so many other elements of the vehicle 
specification, and of the driver. 


ERRATA 
Gordon Aerolite 


N the article on Plastics Body Con- 

struction in the June issue, a table 
was published giving the physical 
properties of some laminated plastics 
and metals. We are informed by Aero 
Research Ltd. that the figures quoted 
for Gordon Aerolite, in the column 
headed E (Ib/in* x 10°), and in the last 
column giving the specific properties, 
should have been respectively 7-0 and 
4-89 instead of 2-0 and 1-4. 


Vauxhall Engines 


N a table of valve data on page 329 
of the September issue, the timing of 


the inlet valve closure was inadver- 
tently quoted as 39deg B.B.D.C. 
(before bottom dead centre). It should, 
of course, have been given as 39 deg 
A.B.D.C. (after bottom dead centre). 
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Conclusions 

To have sufficiently satisfactory start- 
ing, warming-up and drive-away with 
small engines in very cold climates, a 
carburettor starting device should be 
used which gives proportionately more 
air than with a large engine, as well as 
a large quantity of petrol. 

There will be little manifold depres- 
sion for starting due to the need for a 
large cross-sectional area to extract the 
maximum b.h.p. from the engine; this 
allows the carburettor setting above 
but also underlines the need for a 12- 
volt system or a positive-engagement 
type starter motor. 

One of these two systems is required 
to ensure that with the first explosions, 
enough power is supplied to allow the 
engine to run, since frictional resist- 
ance plays a much more important part 
on small engines than on large-capacity 
units. 

After starting, the carburettor start- 
ing device must weaken the mixture at 
once and provide for progressive 
weakening as the manifold warms up. 
Fig. 6 shows the ideal requirements. It 
may be noted that an automatic device 
has difficulty in obtaining the charac- 
teristics marked B and C. Here, the 
periods are too long for manifold 
depression to be utilized, but too short 
for manifold temperature to be 
employed. On the other hand the mix- 
ture must be richened as the throttle is 
opened to drive away. 

Induction manifold distribution at 
low velocity must be good, and mani- 
fold design should avoid excess liquid 
petrol entering the cylinders. Thermo- 
statically controlled valves must be 
provided in the hot-spot arrangements 
and in the water circulation. Batteries 
must be of larger capacity in propor- 
tion to the engine capacity than is the 
case with large engines. The car- 
burettor should incorporate an auto- 
matic device to lessen the difficulties 


SHOW REVIEW NUMBER 

The extra issue of the ‘‘Automobile 
Engineer’’ will be published os usual 
in connection with the London Motor 
Exhibition. It will constitute a critical 
review of the more interesting exhibits, 
including coachwork, and will have 
numerous illustrations of special fea- 
tures and design characteristics. 

Publication of this issue will follow 
the ordinary November issue, which will 
appear on November 6th. The Show 
issue will be available on November 
27th, and can be obtained by order from 
newsagents throughout the United 
Kingdom, price 3s. 6d. net. Readers 
are reminded that it is still necessary 
to make arrangements with the news- 
agent to make certain that a copy 
is secured. 


of meeting tropical and sub-arctic use, 
by automatically varying the starting 
mixture strength according to ambient 
atmospheric temperature. 

That a small-capacity engine calls 
for more care from the driver than does 
a relatively large engine cannot be 
avoided. The simple facts must be 
learned of how to make the best use 
of available controls, including de- 
clutching when starting from very cold, 
in order to avoid any difficulty. Regular 
attention must be given to battery, 
plugs, ignition timing, tappets and 
valves. The use of high V.I. thin oils 
of the best possible quality is also 
more important — “ waxy,” thick, or 
low V.I. oils must be avoided. 

From the point of view of British 
car and accessory manufacturers, it is 
unfortunate that extremely cold condi- 
tions are not indigenous to enable a 
normal utilization of vehicles to be 
observed. This makes empirical con- 
firmations of the correctness of many 
decisions difficult to obtain, and even 
interferes with cold room work. 

Although a number of problems 
were soluble from a study of American 
practice, some cannot be approached 
this way since the significance of the 
differences in engine capacities inter- 
venes. Perfection has not been attained, 
and it is no unusual sight in Winnipeg, 
for example, at “forty below” to see 
cars having large-capacity engines im- 
mobile through failure to start. The 
cause it not always ice in the fuel lines, 
and so long as such failures are the 
exception rather than the rule, the 
room for improvement will be slight. 
We have, indeed, just that attitude to 
punctures. 

Grateful acknowledgment for assist- 
ance, and for data supplied for the 
preparation of this article, is made to 
Messrs. Standard Motor Co. Ltd., 
Joseph Lucas Ltd., Esso Petroleum Co. 
Ltd. and C.A.V. Ltd 


Standard Diamond Tools 


OR general radius and form dress- 

ing of grinding wheels, a range of 
standard diamond chisel tools has been 
introduced by Engineering Diamonds 
Ltd., of 26, Warwick Row, Coventry. 
Lapped to high precision and finish, 
these tools are available in four stan- 
dard angles, 60, 70, 80 and 90 deg 
inclusive, each with the option of nine 
edge forms. The range is thus compre- 
hensive in application and reduces the 
need to manufacture against special 
specifications. 

Standard holders are %;, 3, % and 
}in diameter, with lengths from 1 to 
3in. These dimensions, it is claimed, 
are suitable for the majority of forming 
operations. One tool, in a holder % in 
diameter and 5 in long, is intended for 
hand form dressing and is standardized 
at 60 deg angle with a maximum edge 
facet of 0-002 in width. (2025) 
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TYRE CURING 


Mechanized Equipment for Faster Production 


Fig. 1. Bag-O-Matic press ready for loadin Fig. 2. The press with the green tyre in position 


there can be much wasted effort expanded by steam to torm the tyres ring, and the centre mechanism begins 

during the vulcanizing stage of into the mould. The press closes com- to rise vertically. Before the bag is 
tyre manufacture, that is, between the pletely with a parallel action and completely extracted from the tyre, the 
finishing of a green pneumatic tyre on remains closed until the cure is lifting arms automatically extend and 
a tyre building machine and the completed. hold it at working height. At this 
production of the finished article During the curing period, high pres- point the bag has been completely 
Normally, after the green tyre has left sure steam is automatically valved into extended mechanically in a_ vertical 
the tyre building machine, it is handled _ the curing bags until the predetermined direction and has_ been collapsed 
five times before the finished tyre is period has elapsed. At the end of axially by the operation of a vacuum. 
produced. For a 6-70-15 tyre this period, the dome and the top’ This decreases the bag diameter so that 
entails a total handling weight of half mould opens automatically, to it is smaller than the bead diameter of 
approximately 350 lb. Some few years leave the tyre in the bottom mould. the finished tyre. Then, through a 
ago, The Macneil Machine and Engin- When the dome has reached its push button control, the bag is lowered 
eering Company, Akron, Ohio, U.S.A... maximum elevation in the open and the tyres are left on the lifting 
undertook investigations with a view position, the tyre is automatically arms as shown in Fig. 3. This com- 
to shortening the curing time and _— stripped from the bottom half mould — pletes the operation and the tyres are 
reducing the handling. ready for removal. It is 
Eventually they evolved the then only necessary to lower 
Bag-O-Matic press. With the lifting arms and the 
this equipment the tyre is press is ready for reloading. 
handled only twice, and 1 For passenger size tyres, 
dealing with a 6-70-15 on such as the 6-70-15 range, 
the total weight movement the curing cycle time by 
is reduced to approximately Bag-O-Matic is between 18 
52lb. Until recently the and 23 minutes. Despite this 
Bag-O-Matic presses were short curing time, the ease 
obtainable only from the . of loading and reloading the 
U.S.A., but they are now press makes it possible for 
being manufactured under . , j one operator to be respon- 
ogg 3 by Francis Shaw and : sible for a_ battery of 
Co., Ltd., Manchester. Oa . j presses. For example, one 
A Bag-O- Matic press os ’ : installation consists of 27 
ready for the reception of ; . : : twin Bag-O-Matics, 54 
a green tyre is shown in : mould positions, controlled 
Fig. 1. In this position the ~ ; ; ; by one operator. 
centre mechanism is ex- f 2 : In the economic conditions 
tended vertically and the : ; Fes of to-day, it is important 
bags are collapsed to allow that there is maximum pro- 
the green tyre to be placed ductivity. At the same time 
in position as shown in Fig. it is equally important that 
2. As soon as the tyre is in equipment be obtained with 
position, a completely auto- minimum expenditure of dol- 
lars. For these reasons this 


matic cycle is initiated by a 
push button The press Fig. 3. Cured tyres ready for unloading development is welcome. 


I: has long been recognized that dome is lowered and the bag is_ by the lower bead and bag clamping 





ROCKWELL 


MACHINE TOOL co iro. | 


The most advanced Multi-Spindle Automatic 


SCHUTTE 


An outstanding machine of entirely new design, having 
several advanced features. Longitudinal slides indepen- 
dent of each other, adjustable easily accessible cams, 
completely unrestricted chip passage and easy chip re- 
moval, retractable silent bar guides and automatic spindle 
stop mechanism when end of bar has been reached, plus 
many other features too numerous to mention here, 


often saving additional attachments. 


The only Tool and Cutter Grinder having 
spindle bearings capable of taking the heavy 
load caused by grinding tungsten-carbide tools. 
Many attachments available, 





Similar machine to the one described above but 
having six spindles, 


ROCKWELL MACHINE TOOL CO. LTD., WELSH HARP, EDGWARE RD., LONDON, N.W.2 - GLADSTONE 0033 


ALSO AT - BIRMINGHAM-TEL: CENTRAL 3692 - STOCKPORT-TEL: STOCKPORT 5241 - GLASGOW-TEL: MERRYLEE 2822 


VISIT OUR EXHIBITS AT OLYMPIA, EMPIRE HALL, STANDS No, 211, 232, 233 & 237, GRAND HALL 38, 49 & 50. 
E SCH 
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Jot Maximum Fieduction 


N°1O COMBINATION TURRET LATHE 


Ward machines are designed and built to get the 
best out of tungsten carbide, their metal removing 
capacity being limited only by the cutting tools used 


OUR FULL RANGE INCLUDES MACHINES " 
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GACO M.I. OIL SEAL 


[British Patent No. 479743] 


The Scientifically Designed Oil Seal 
accepted standard for 


which is now the 
Made of GACO! 


Rotary Shaft Oil Retention. 
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® Deep rim affords perfect Spring Retention. 
Large Face Angle brings Sealing Edge well 
below spring. 

@) Knife Edge Contact at Sealing Point. 
Sealing Point stiffened against local 
deformation by large included angle. 

stiffened to prevent 


This section 
deformation under load. 


© Shaft angle gives adequate clearance. 


(J) Flexible Web. 
Gaco Skin affords better fluid tight fie 


in housing. 


CONTACT! 


“HAIRLINE” LIP 
Ps 


ANGUS OIL SEALS 


Fluid Sealing Engineers 


ip 


GEORGE ANGUS & Co [7 
OIL SEAL WORKS 
NEWCASTLE-ON-TYNE 


Telephones : 56161-3 
Telegrams : ‘*Gaco Newcastle-on-Tyne ' 


6 








by 


ARGONARC 
WELDING 


Y Drums, vats, cyclones — all kinds of aluminium 

and alloy vessels manufactured by May and 

Baker Limited for their own use—are welded by 

Argonare process with corrosive after- 

effects, as no flux is used. Strong, clean, consist- 
ent, they require little or no machining. Stainless steel 
sheets, too, can be welded with negligible distortion and 
minimum electrode wastage, because the tungsten 
arc is small and concentrated 


DEMONSTRATIONS THROUGH ALL OUR OFFICES 


KO THE BRITISH OXYGEN COLTD 


LONDON AND BRANCHES 





These two Johansson taps are in 


ever-increasing demand—for precision 
performance and increased economy. 

Spiral Fluted Taps for blind-hole machine 
tapping. Only one tap per set ts 
needed for perfect threads in most materials. 
Spiral Pointed Taps for machine tapping 
through holes in most ductile materials. 


Only one tap needed to produce 


ZL POipyy- the threaded hole 


D INSTRUMENTS 


SOUTHFIELDS RD., DUNSTABLE, BEDS. TELEPHONE : DUNSTABLE 422 3 
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Dunlop Flexible Pipes put an 

end to pipe difficulties. Consider 

some of the practical advantages 

which they offer : durability and high 
fatigue-resistance, resulting from special 
Dunlop design and the traditional quality 

of materials and workmanship; short end- 
fittings that offer ease of installation; secure 
end-fittings that cannot be shifted by internal 
pressure. There are many types of coupling for 
original fitment or replacement, and, of course, 
high, medium, and low pressure ranges. The 
Dunlop Technical and Consultative Service is 


ready to advise you on all application problems 


fit 


DUNLO 


tlhe pees 


DUNLOP RUBBER CO LTD., FOLESHILL COVENTRY, 
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Illustration shows a vertical progressive induction hardening 
machine tor improving torque and wear-resisting qualities 
! carbon steel axle shafts. Machine treats two shafts at a 
me and, when powered by a 125kW l0ke M.G set has 


output of 60 shafts per hour 


such equipments are installed in the Luton Works of Vauxhall 


td. to whom our acknowledgements are due 


ELECTRIC FURNACE COMPANY LIMITED 
Netherby, Queens Road, Weybridge, Surrey 
Telephone : Weybridge 3891 





More and more British motor 
car factories are installing “‘Wedco 
Conveyors and have accepted the fact 
that ‘‘Wedco’’ Woven Wire Belts are 
the ideal handling medium for many of 
their production processes 

What other medium has the advantage 
of a low initial cost and an extremely long 
life; can be positively driven; has asmoott 
continuous surface; can stand up 
extremes of temperature; is resistant 
to water, chemicals, abrasives, cellulose 
oil, grease, etc.; and can be easily cleaned 
by water, steam or solvents? 

Let us add your name to the list of 
many famous firms who are already being 
served by “‘Wedco"’. Ask for ours!c 
Technical Representatives to call, or se 
for our latest Catalogues 


THE BRITISH WEDGE WIRE CO. LTD. 


Telephone RICHMOND ENGINEERING WORKS, WARRINGTON Telegrams 


Warrington 3207 (3 lines) on Office: 687 Finchley Road, N.W.2 


Wedco, Warrington 


Telephone: Hampstead 8481 (3 lines) 


TECHNICAL REPRESENTATIVES IN ALL PARTS OF THE BRITISH ISLES 
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CUT MACHINING COSTS 


Orr Die Cast Iron Bar was introduced 
to meet a very real need in many industries— 
and its advantages particularly appeal to those 
engaged in the Automobile, Machine Tool and 
Textile Machinery trades. Because it is free from 
blow holes and inclusions (unlike Sand Cast Iron Bar), it is 
especially advantageous where lengthy or intricate machining 
operations are involved, as the possibility of rejects is 
materially reduced. The fact that it is supplied rough machined, 
results in further economies in machining cost and time. This 
Die Cast Iron Bar has a wide range of uses, and is specially 
recommended for the production of Bushes, Gear Blanks, Pump 
Rotors, Pump Rams, Cams, Couplings, Sprockets, Gears of all 


types, etc. 


%*% Delivery Ex-Stock. 


Write TODAY for full particulars and technical data to :— 


HAROLD ANDREWS 
GRINDING CO., LTD. 


BRISTOL ROAD, BOURNBROOK, BIRMINGHAM, 29. 


Telephone: SELly Oak 1128-9-0, and at MANOR WORKS, 
MANOR LANE, HALESOWEN. Telephone: Halesowen 1181-2 
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GUARANTEED SOUND RIGHT 
THROUGH—FREE FROM 
BLOW HOLES & INCLUSIONS. 


CLOSE GRAINED i.e. IT TAKES 
A GOOD FINISH. 


FREELY MACHINABLE, 


IT 1S SUPPLIED ROUGH 

MACHINED, THEREBY RE- 

DUCING YOUR MACHINING 
TIME & COST. 


AVAILABLE IN A WIDE RANGE 

OF SIZES :— UP TO 2” DIA., 

IN LENGTHS UP TO 6 FT.: 

FROM 24” TO 64” DIA., 

IN RANDOM LENGTHS FROM 
18” TO 24”. 


COMPETITIVE IN PRICE. 








Noly 


An Interesting Application of a 
CLAYTON HOIST 


sec ed at the top of these dis tillatic mM Ce olumns at the Shell-Haven 

re‘inery and capable of lifting j-ton to a height of over 
200 feet at hi gh mee with additional creeping speed), ea se 
s mandartl Clayton ee sts must sureiy be unique Yet they 

ere chosen f- om _ the vast ange of Clayton hoisting 

ab > Urpose and trac je 


w 
qu P nent aV er 
Se r Catalogue ‘y ’ "$8 OB ie 1 wi ng ths comprehens.ve 








photograph / 


HOISTING & HANDLING EQUIPMENT 


OF ENDURING QUALITY 





CLAYTON 


THE CLAYTON CRANE & HOIST COMPANY LIMITED 
IRWELL CHAMBERS EAST * UNION STREET LIVERPOOL 3 
CENtral 1141 (4 lines) “Telegrams: CLAYMAG LIVERPOOL ° 


Te cphone 
Represented in most principal countries 





i y 
te 
nN 


The makers of the 


World’s most Reseed 


jak 


Trucks Specify . 


THE MOSS GEAR CO., LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 
"Grams : “‘ Mosgear, Birmingham.” 


’Phone : ERDington 1661-6. 
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The above photograph shows 
heavy face milling of cast iron 
bearing housings. The tool is of 
Cutanit Grade B and gives out- 
standing performance. 


CEMENTED CARBIDE 


A METRO-CUTANIT PRODUCT 


WM JESSOP & SONS LTD Wee &; | J J SAVILLE &€ COLTD 
BRIGHTSIDE WORKS SHEFFIELD TRIUMPH WORKS SHEFFIELD 
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Gives fececased MACHINABILITY OF 


HIGH-TENSILE ALLOYS 


Both high tensile steels and high duty bronzes 
often require a non-sulphurised cutting oil, 
blended from fatty oils of most rigid selection. 
PALE SWIFTEX offers the highest perfor- 
mance in our range of cutting fluids under this 
classification and is particularly recommended 
for use on gear generators, jig borers and cam 
lathes, as well as for high speed routing. It 
affords a completely satisfactory alternative 
to genuine lard oil with none of its known 
disadvantages. This is only one of many 
specialised cutting media described and 
illustrated by action photographs in our 

ash touhe to ciinnhs BS pur ane : 48 pp booklet “Cutting Fluids”. Have you 

el Ro ie a F received a copy yet? 

tools Feed is 0 #96.1n Der min depth 2 f 

cut 0.125-in.. and 


pre time 
mins. each using pane. “SWIFTEX 
straight cu ies oll 


CUTTING FLUIDS by 


FLETCHER MILLER LTD. HYDE, NEAR MANCHESTER. Branch Works at LONDON, WEST BROMWICH & GLASGOW 
FM 33 Cres 














ABRASIVE CLEANING AND 
SHOT PEENING PLANTS 


Illustration shows our W.M.T.4. Multi-Table 
Wheelabrator designed for de-scaling gears, 
pinions, &c., &c., and shot peening. 


It is also suitable for many other types of work. 





Send for details of these and other types of 
machines to suit every purpose. 


TILGHMAN’S 
PATENT SAND BLAST Co. Ltp. 


BROADHEATH, Nr. MANCHESTER "*"** “ix3'NcHA™ 


LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, 
STRAND, W.C.2. Tel : TEMPLEBAR 6470. 


MIDLANDS : R. J. RICHARDSON & SONS LTD. Commercial St., Birmingham 
SCOTLAND : BALBARDIE LTD., 110, Hanover St., Edinburgh, 2. 





446 


AUTOMOBILE ENGINEER, October 1952 

















THE DAVID BROWN TOOL COMPANY 


A DAVID BROWN COMPANY 
PARK WORKS, HUDDERSFIELD 
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LE CRANKSHAFTS PER HOUR 


GQ) avTomos! 


” 


Facing 4” off each end and drilling 
;” centres on 60 Automobile Crankshafts 
per hour is typical of the high production 
which can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 


@ True faces and accurate lengths are 
ensured by positive cam operation 
with micrometer adjustment. 


@ Eliminates subsequent facing down 
to centres or recentring. 
Standard 


3” diameter. 
bar 


maximum 








Faces to 

We also manufacture Rotary Cam Vices have 

and Profile Milling Machines, Short ” diameter. 

“a : ' capacity of 6" 4 7” 
read Milling Machines Multiple h handled . 


Drilling Heads an = ppin lengt 
ENGINEERING CO. LTD. Mact S ctaden i Bei oe bed lengths 
COVENTRY -aone: coventry 88641 iokenion. pene ee workpieces 24”, 48° oF 1° 


Rathbone 1665 





THE 
DARWINS 
GROUP 


Specialists in the production of 
carbon and alloy steels for the 
manufacture of ball & roller 
bearing races gear wheels 

crank shafts springs, etc., 
used thoughcut the automobile 
industry. 


ANDREWS 
TOLEDO L? 


SHEFFIELD - ENGLAND 





ANDREWS TOLEDO LTD, TOLEDO STEEL WORKS, NEEPSEND LANE SHEFFIELD 3 
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nie” a 
*Jaguar breaks 4 world records 
and 5 international class ‘C’ 
records. Using Hardy Spicer 
universal joints and propeller 
shaft, a Jaguar car covered 
16,852 miles at 100-31 m.p.h. 
in 7 days and 7 nights. 

Subject to offictal confirmation 


A hand upraised.... 


A hand upraised may stop a bus, but consider the effort required to start it again. A 
tremendous load is thrown on to the transmission. This happens not once but 
thousands of times in the average daily life of a bus. Designed to withstand the 
strenuous conditions of public service transport, Hardy Spicer propeller shatts and 
universal joints are supplied to the majority of public service vehicle manufacturers 


as standard equipment. 


HARDY 
SPICER 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER & CO. LTD. (A Birfield Company) WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET, BURWOOD, E.13, VICTORIA, AUSTRALIA 
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COMPONENTS 


in natural and 





synthetic rubbers 
Consult REDFERN’S 
at an early stage 
in your planning 











Our rubber technologists — naturally enough— have 
a highly specialised knowledge of the processing 
characteristics of rubber. They are always ready to 
collaborate with designers, at all or any stages of 
product development. Their experience can help to 
simplify problems arising before and during pro- 
duction and save both time and money. 

In planning ahead, it pays to consult Redfern’s ! 


Specialists in Moulded Extruded and Handbuilt Rubber Parts 


REDFERN’S RUBBER WORKS LIMITED 
HYDE . CHESHIRE - Tel: HYDE 621 





EFFICI ER 
Soler hi ie 


with 


MARSTON 
RADIATORS .— for 


every form of 
transport 
: Sa 
> = 
For assistance on any problem connected with heat exchange write to 


MARSTON EXCELSIOR LTD wovvetsiurron 10.» 


(A subsidiary company of Imperial Chemical Industries Ltd.) LEEDS Tel : Leeds 37351 


MAR. 94a 
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Case Hardening Steel... 


th the NEW GS.C. 
CARBO - NITRIDING EQUIPMENT 


%& Both carbon and nitrogen from a gas atmosphere 
are introduced into the surface of the steel at a 
temperature normally between 800 C. and 875 C. 
The steel is then cooled at the rate required to 
give the desired properties. 


The process is cheaper than liquid cyaniding and 
the case composition as well as depth can be 
controlled. Cyanide waste is eliminated. 


% In comparison with gas carburising, carbo- 
nitriding produces a case which has greater 
wear resistance, and less distortion takes place 
owing to the lower treatment temperatures 


used. 


Complete carbo-nitriding installations for batch 
and continuous production can be supplied. 


He Consult the G.E.C. regarding all 


heat treatment problems. 





THE GENERAL ELECTRIC CO. LTD.,. MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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Better protect the 

hands of your workers 

with Udal Guards. There is a 
model for every press, and Udal ex- 
perts are always happy to offer advice. 


j. P. UDAL 


NTERLOCK WORKS 
URT ROAD 
BIRMINGHAM 12 


CALthorpe 3114 








SINCE 1807 me 


~ 
FULLER HORSEY 


SONS & CASSELL | 
10, LLOYDS AVENUE - LONDON -E.C.3. Phone ROYAL 4861 


Rathbone 
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White metal . . . Copper-lead . . . Tri-metal . . . Half-bearings . . . Bushes .. .? 


(We make them all) Motor cars and commercial vehicles, petrol engines and diesel 


engines, ships and buses and mowing machines ... (We fit them) 


(and years later, re-fit them !) 


q| ‘AC | elr stands for all 
Gl. SS plain bearings 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX 
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The British Bellows’ 
Air Hydraulic feed 


i 
{We 


Fp See 
A worthy 
addition to the 
ENOTS range 
of Pneumatic 
Aids to 
increased 
production 


@ EASILY FITTED TO ANY DR 
MACHINE, ETC 


OR MILLING 


@ FULL ADJUSTMENT FOR Ot APPROACH AND 
SPEED OF HYDRALLIC FEE 


PRESS BUTTON START Al RETURN 

@ SPEED RODUCTION UP 
10 50 ND MORE WHEN 
USED v H AN VIR 
OPERA ATURE, 
CONTR ) HYDRAULK 


FEED MEANS INCREASED 
LIFE Ot R SAND MILI 


PNEUMATIC AIDS 


CONTROL VALVES REDUCING VALVES 
SOLDERLESS UNIONS, I 
BENTON & STONE LTD., ASTON BROOK 


AIR CYLINDERS 


BIRMINGHAM, 6 
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WHAT 
EVERY MANAGEMENT 
SHOULD KNOW ABOUT 














What is scrap? 
Obsolete plant and machines, old spares, redundant 
buildings -anything made from iron and steel for 


which you have no foreseeable use. 


What good is it to me? 
No good at all in its present state. But send it back 
to the steelworks and it can go to make the new 
Steel that you and all steel-users need. Remember— 
a ton of scrap may make a ton of new steel. 


Can't they make steel without scrap? 
Yes—but not enough steel. Last year, 58°, of our 
steel was made from scrap. The more scrap we use 
the more coal, coke and iron ore we save for other 


important purposes 


What should | do with my scrap? 
See your local scrap merchant. He will be glad to 
help with dismantling and collection. If you have any 
trouble disposing of iron and steel scrap, write to 
the British Iron & Steel Federation for the address 
of your Joint District Scrap Committee. 


What shall | get for it? 
You will be paid a fair price for your scrap. MORE 
IMPORTANT-~—you will be doing yourself and all 
steel-using firms a great service by helping to increase 


steel production. 
©. SPEED THE SCRAP 
<a)0 

(SPEED THE STEEL 


» 
Issued for the STEEL SCRAP DRIVE, by the 
British Iron and Steel Federation and the National 
Federation of Scrap Iron, Steel and Metal Merchants 
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* LET US QUOTE YOU FOR THAT JOB 


A fitting tribute indeed to the ingenuity of Plastomatic who would like to handle compression 
or injection mouldings for you. Our service is geared to the demands of the Automobile 
Industry. Within our production scope come every conceivable variety of parts and fittings. 
The list below covers some of these, but don’t let your imagination 

stop there ours doesn’t! Why not consult us? 

The Plastomatic Service is at your 

instant command. 





TWO SPECIAL FEATURES 
of our Service:— (1) We will undertake 
the design for you, and guarantee your 
exclusive rights to it throughout the 
period of contract. (2) We produce 
high quality mouldings in large or small 


quantities just name them ! 


PLAST (2) MATIC 


Registered Trade Mark 
641,685 


MOULDERS OF PLASTIC MATERIALS TO THE TRADE 


Members of The British Plastics Federation and Contractors to H.M. Government 


17, WINCHESTER ROAD, HAMPSTEAD, LONDON, N.W.3. 
Telephone: PRI 4463 
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the 
draughtsman’s 
pencil 


EAGLE “ Chemi + Sealed” 


Eagle Chemi-Sealed TURQUOISE Drawing 


Pencils are now made with 100°, 


OL AND 


“Electronic” Graphite. “Electronic” is 


Eagle’s trade name for a blend of 


crystalline graphites of highest purity from 
Madagascar and Ceylon reduced to 
particles of micronic fineness in our patent- 
ed Attrition Mill. In the Drawing Office, 


this means that Turquoise pencils have 


Amazing Strength—because upon reduction the 

graphite crystals break down into microscopic 

Pa 9a particles of infinitely varied, close-interlocking shapes, 
en / The clay binder completes an extremely dense 
ceramic structure... the strongest lead structure ever 

achieved. However finely the point of your TURQUOISI 

Drawing Pencil is sharpened it will stand up to its job. 


Perfect Prints — direct from your pencil tracings 
Non-crumbling Needle Points—/or /ong, even lines 


Unmatched Smoothness — for easy, gliding lines 


ALL British Car 

Manufacturers use BOSTIK 

for one or more of these operations ; 

© Sticking draught excluders to doors, boot lids, and sliding site| 
¢ Sealing piping between rear wing and body. * Sticking running 
board rubbers to metal. . © Sticking stone guards to rear wings. 
© Sticking anti-chafing strips under bonnet covers. © Sticking 


“CHEMI SEALED” 





floor carpets. * Sticking anti-drum felt. * Bulkhead sealing. | 


© Lining floors of boots and tool boxes. © Drip Mould Sealing. | 6 T U R Q U O I S E > 


The BOSTIK System of Adhesion includes 
Bostik Adhesives, Prestik, and Bostik Sealing 


Compounds developed to meet the motor in- 





dustry’s never-ending demand for faster, 


cheaper. and more efficient production methods, 


* The word * Bostik” is a registered trade mark of the 
B. B. CHEMICAL CO. LTD 


Ulverscroft Road, Leicester 


EAGLE PENCIL COMPANY 


TOTTENHAM, N.17 





AUTOMOBILE ENGINEER, October 1952 














SOMERSET 


CHARD 


wn 
pS 
a 
O 
> 
Zz 
uw 
a) 
O 
faa) 


BUALLOYS LIMITED 


gs? 


1 


October 


ENGINEER, 


AUTOMOBILE 





TO court | ‘ 
ga — 


Every move the passenger makes, every move the 
vehicle makes, and every move you make on 

seating design, affects travelling comfort. 
TE XFOAM and HAIRLOK have becn put 

to the most exacting tests under the severest 
operating conditions and have proved 

that seating problems can be overcome 
at the minimum cost. 
We shall be glad to collaborate with you 


on any seating problem. 


BEDFORD AND LONDON 





Boats cCapavans | 





























S Component 
PECialists to a 
Otor Industry 


2 
See our exhibit at the MOTOR SHOW, Earls Court, 
BIRMINGHAM 6 


Stand No. 228 


AMAL iTD HOLDFORD ROAD WITTON 


110 


We are specialists in Gravity Die and Sand 
Castings in Aluminium Alloys and in Hot Brass 
en ty and Light Alloy Pressings. 

A 
bray hee LET US ADVISE AT THE DESIGN STAGE 
AND .... Our experience has proved that when this 
AIR MINISTRY is done, the quantity production of precision 
CONTRACTS _ castings and hot pressings saves untold hours 
of machining. Samples of our work will 

A.l.D. APPROVED convince you. 


ALUMINIUM DIE CASTINGS 


(BIRMINGHAM) LTD. 


INVICTA FOUNDRY, 52, OXFORD STREET, BIRMINGHAM, 5 
Telephone: MID 6651-2-3 Telegrams: Aldicast B'ham 


Suppliers for 





Holdens 
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j_/ransit from tradition 


aN 


i 


—— > 


eS 


G 


ie" 


The melting of crucible steel today differs in 
no great degree from the original method de- 
vised by Benjamin Huntsman of Sheffield 
about 1740, and there are those who think it 
still the best for producing in small batches 
tool steels of the very highest quality. 
Doncaster’s tradition to this day still continues 
on the basis of using steels of the highest qual- 
ity, but for the bulk of their output they use 
steel melted electrically or by other of the 
modern processes which combine high quality 
with reasonable tonnage. 

From these they make forgings, tool steels, die 
blocks, drop forgings, hardened steel rolls and 
other products which couple traditional crafts- 
manship with modern metallurgical methods 
and control. 











DONCASTERS <> 
1778 DPD 

















DANIEL DONCASTER & SONS LTD., SHEFFIELD 


FORGINGS + DROP FORGINGS + HARDENED STEEL ROLLS + HEAT TREATMENT 
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Where Austin’s 
use Permacel 
Adhesive Tapes 


Like so many famous firms. the Aust r Company Ltd. 
find Permacel Masking Tapes idea very job which has 
to be masked for spraying or protected during transit. 
Permacel Masking Tapes adhere instant and firmly. They 
strip easily and absolutely cleanly ike quite sure of | } ‘ rds 
this, Permacel Crepe Paper Masking upes are ‘Double-_ | : 

Bonded’. = This tig & Johns process employs a . . 4 DUNFORD & ELLIOTT 


special varnish which locks the adhe permanently to the 

I i eis h hi af om ; ; . x j Head Office : Attercliffe Wharf Works, Sheffield 9 
hacking materiil. I ermacel apes, 1 rm ., never ‘peel ‘ Telephone Nos.: 41121 (Slines). Telegrams: ‘*Blooms, 
Sheffie'd, 9." Branches at London and Birmingham 


ENGINEERING DEPARTMENT—HEAT TREATMENT DEPART- 
MENT—BRIGHT DRAWING DEPARTMENT, Attercliffe : 
ROLLING MILLS, Attercliffe, and Clay Wheels Lane, Wadsley 
Bridge, Sheffield. 











They suit the simplest and ni Thev 
negotiate the trickiest curves with « They take the 
rough with the smooth. They ar to attack bv the 
chemicals and solvents normally u n paints and dopes. 
\dd all these points together, and 5 see Immediately 


that Permacel is a most efficient Tay 


On the * Mauretania’ and the two ‘Queens,’ on 
railway systems throughout the world, certainly 
in your own car, Coopers Felt is proving an 
invaluable material for a surprising number of 
purposes. Have you considered felt? One of 
Cooper’s experts will be happy to answer any 


questions. 


See our Stand at the Eari’s Court Motor Show, No. 321, 
Avenues D & E, 1st Floor 


For samples and quotations write t Golo =fohwron Please send all enquiries to Head office and W. 
(sete COOPER % CO., (B’HAM) LTD., BRYNMAWR, "BRECONSHIRE 


Telephone : Bryantowr 312. "Telegrams : « «Felting, Brynmawr.’ 
Registered Office and Works : Little King Street, Birmingham. . 
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Precision Cast 


for speed 


and efficiency 














gt 


The Stromberg carburettor of the Sunbeam-Talbot is a fine example of pressure die casting in 
the modern motor car. It is of course cast in MAZAK, the metal that ensures accuracy of 


detail and high performance. Based on zinc of 99:99+°, purity, MAZAK is ideal for the rapid 


and accurate production of die cast car components. 


( [evens GEL ve ) 
U © EMBER OF THE CONSOUDATED ZINC CORPORATION UMITEO 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED - 37 DOVER STREET - LONDON .- W.1 
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BUILT-IN LUBRICATION 


means... ie 
COLLOIDAL 
GRAPHITE 


Photograph shows 
pistons 
lloidal 


re running-tn. 





I-¢ engine 
th ‘dag’ c« 


courtesy of 


n Ring Co. Ltd. 


Severe running tests have proved the anti- 
scuffing properties of the ‘dag’ colloidal graphite 
coating formed on pistons and other engine parts. 
The pre-treatment of pistons, camshafts, valves, 
with the special ‘dag’ dispersion gives built-in 
lubrication, ensuring improved running-in and 
conditioned bearing surfaces, which resist scuffing 


operating conditions. 
Let us send you full technical information. 


HIGH TEMPERATURE LUBRICATION 
Many processes involve high temperatures that 
destroy conventional lubricants but ‘dag’ colloidal 
graphite, brushed or sprayed, forms a graphite 
surface on hot moving parts which provides 
effective lubrication at temperatures up to 
600°C in air, giving longer life to 
moving parts and reduced 
maintenance cost. 


Illustration of graphited 
camshaft by courtesy of The Standard Motor 
Company Limited. 


DRY FILM LUBRICATION 
Again in all metal forming operations — deep 
drawing, die-casting, extruding etc.—a dry film of 
‘dag’ colloidal graphite effectively lubricates, 
increasing the life of dies and other parts and 
securing a finer finish. May we send you details ? 


ACHESON COLLOIDS LIMITED 
7 PAL MALL erm, meen. | 


Sart 


rAS/AC16 





| 


HEAD 


Here's the answer... I} 


to your manufacturing problem you require 
Components to resist moisture and corrosion, to 
be light and strong, resilient and sound proof. 


Our laminated tubes and sections combine 


these characteristics with high dielectric properties 


and low price 


Our technical service will gladly co-operate and advise. 


is 


Resinoid & Mica Products Ltd. 


28 QUEEN ANNE'S GATE, WESTMINSTER, LONDON, S w 
tlephome WHITEHALL 88692 
MARY STREET, BALSALL HEATH, BIRMINGHAM, 12 
Telephone) CALTHORPE 303 
MIiOLAND 
BRISTOL 


LONIAL WORKS 


WESTERN HOUSE, 


Telephone 


TECHNIGAL 
BOOK SERVICE 


for the 
Automobile 
Industry 


ROAD 
22906 


BRISTOL 





L.3520€ 


For all your technical books 

and periodicals you need go no 

further than the nearest shop or bookstall 

of W.H.S. Whilst it is not practicable to maintain a 
big stock of such books at every branch—the Daily 
Supply Service from Head Office will quickly 
deliver the books you want to your local branch. 


* We will gladly supply lists of the standard works 
on any subject and welcome inquiries from 
students and librarians. 

Our Postal Service can send technical books and 
periodicals to any address at Home or Overseas. 


W. H. Smith & Son 


TECHNICAL BOOK SERVICE 


OFFICE: STRAND HOUSE, LONDON, W.C,2 
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Somewhere a company 


(we aren't sure which) 


is about to start a job 


(we can’t guess what) 


which will need close control 


(we’re not clear how) 





of its source of power... 


(we wonder which) 


Compressed air might help 


(we're POSITIVELY able to deal with that !) 


If you need a piece of equipment which doesn’t exist to do a 
job which does — put your problem to Hymatic. Among the A YWA TIC 
practical solutions our development unit has evolved are the 

Hymatic anti-G valve, hot air controls on jet engines and diesel COMPRESSED AIR EQUIPMENT 
engine starting. You will find us especially keen about valves, 
controls and actuating mechanisms for air, at high pressure 


The Hymatic Engineering Co. Limited, 
Redditch, Worcestershire. 


and low pressure, hot or cold. We like taking on a difficult 
problem — and, if air holds the answer, we will find it. Write 


Hymatic, Dept. DU.13. 


TTL 


15163 
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| 


feofoomance depends on officient 
OIL SEALS 


Note to Car Owners and Fleet Owners. 





Insist on having new oil seals fitted when bearings 
are inspected or repacked with grease—the old ones 
are usually damaged on removal—and make sure 
that the seals refitted are Weston Oil Seals. 


L.N.D. certainly knows what he 
is talking about. Lewisof Redditch 


design springs to do just the job 
you eae: and they turn Baw LEAVE 17 7g 


out from top quality materials 
so that they will last as long as s LUIS 
your product. It might be worth 
while to have a word with us OK REDDITCH 


don't you think? 
Estab. 1919 A.|.D. approved 


THE LEWIS SPRING CO., LTD., RESILIENT WORKS, REDDITCH 
Telephone : REDDITCH 720/1/2. 
LONDON OFFICE: 321 HIGH HOLBORN, W.C.1 
Telephone : HOLBORN 7479 & 7470 














Whatever the machine, if it has shafts that turn, its 

performance will depend on the efficiency of oil seals. 

The maximum protection possible must be provided 
for bearings and WESTON OIllL 
SEALS provide this protection. If you 
have any sealing problems, our 
technical staff will welcome a chance 
to solve them 


Contact us at the drawing board stage 


Write or "phone for full information to :— 


cunewesnxcorommuninyer ostomy” ——KIRKSTALL FORGE ENGINEERING TD., LEEDS 6 


PENDLETON SALFORD 6 Phone PENDLE 
Telephone Horsforth 2821 





Birmingham : MIDland 6952 London : HOLborn 0414, 
P806 
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edifon H.F. Induction Heaters 


Complete with handling gear 





for special applications. Soldering fixing Studs 
. - to Bonnet Flutes. 
Typical examples illustrated. ree rC 











Automatic Hardening 
Plant for Starter Ring 
Gears. 








Brazing Petrol 
Tank Filler 


Assemblies. 























for Rocker Covers. 


S 0 L D E R i 4q 6 Semi-automatic Annealing Gear 


HARDENING 


ANNEALING 














*REDIFON INDUCTION HEATERS RANGE FROM 1—100 KILOWATTS POWER OUTPUT 


REDIFON LIMITED, BROOMHILL ROAD, LONDON, S.W.18 "Phone: VANdyke 7281. 


Designers and Manufacturers of Industrial Electronic and Radio Communications Equipment. 
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A wide range of plant, tools, equipment and 
materials for the Foundry Trade are readily 
obtainable at WARDS. 


THO: W. WARD LID 


AELBEORN WORKS =-— 
SHEPFPFIEL 


PHONE 26311 (22LINES) » GRAMS FORWARD SHEFFIELD 


LONDON OFFICE’ BRETTENHAM HOUSE » LANCASTER PLACE - STRAND WC? 


The Most Positive 
Worm Drive 
he slots are pierced right 
through the band, thus 
affording the worm or 
screw an absolutely certain x 


kone 


The new 84-page 

Fenner Y-Belt Drive 

Handbook has these 

features :— 

Easier Selection of 

Drives. 

V-Belt Length Matching 

Information. 

Section on ‘Hainsworth’ 

Variable-Speed Drives. 

Complete information : ’ ae | 
Mail the Coupon 


on Taper-Lock Bushes 4 
for your free copy 


and Platt Clutches. 


H. FENNER & COMPANY LIMITED 4 
V-BELT SALES DIVISION. HULL. YORKSHIRE 


Please send me your 


NEW FENNER V-BELT HANDBOOK No. 120/12 


ee ee ee ee ee ee ee 


AUTOMOBILE ENGINEER, October 1952 





AVALAVIINTETAY M1 :<@)\ VAI @CON WUD) 
Wallows Lane-Walsall . Staffs. tin MEO Watsul: 





You must MAKE SOME SCRAP 
—but you DON’T HAVE T0 KEEP IT: a 
—use our SCRAP 


GEORGE «“ COHEN CLEARANCE SERVICE 


SONS AND COMPANY cette 6 
Experts in Scrap since 1834 


BROADWAY CHAMBERS, HAMMERSMITH, LONDON, W.6. Telephone: Riverside 4141 Telegrams: Coborn, Telex, London 


600 Commercial Rd., E.14 - Bidder St., Canning Town, E.16 - Bath Belfast Birmingham Hebburn-on-Tyne Leeds Luton Manchester Morriston, Swansea + Sheffield 





AE S25 x78 
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CAMEO 'BINDINGS 
SPIPINGS | 


(@ DRAUGHT 
EXCLUDER. | 

@LEATHERETTE | 
PIPING aND | 
EDGING. 

© WING PIPING | 





MASKING 
TAPE NOW 
AVAILABLE 














@ WELTING 


UPHOLSTERY 
© BINDING 

rorCARPETS 
@ HIDEM 

BINDING. 


FOR THE 


AUTOMOBILE INDUSTRY | 


Waruspaclined by - 
H. G. GRAHAM & SON, LTD. 
CAMCOL HOUSE, DORRINGTON STREET, 
LEEDS, 2 Tel. 22841/2 
London Office : 
30, LEYSIAN BUILDINGS, 112, CITY ROAD, E.C.1 
Tel. CLErkenwell! 9130. | 











CRACKS LIKE COMPLEXES IN HUMANS 
CAN BE DETECTED--PSYCHO-ANALYSE 
YOUR PRODUCT BY USING THE— 


FEL ELECTRIC 


Electro-Magnetic Crack Detectors 


SEND FOR 
CATALOGUE 


TO 
Fel ELeEctriIcL? 


41, SIDNEY ST., SHEFFIELD, | 
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nstinctive = 
choice me 


REAMERS 
COUNTERSINKsS 


It is not without sound reason that the engineer’s 
buyer, surrounded as he is with a very wide 
choice, instinctively chooses INTAL. Experience 
has taught him that INTAL stands for toughness, 
long-life and precision, saving time and money 
in the long run. 


CUTTERS 


THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS WATERY STREET . SHEFFIELD, 3 
Telephone: 23072-3-4 Telegrams: ‘‘Fluted’’ Sheffield 











The PBM Jreputation for supplying quality castings and 

completely finished products is carefully maintained. 
Another new factory extension enables us to offer to new customers immediate supplies—identical 
to those upon which the PBM reputation has been built. We invite you to call and inspect 
these latest PBM Castings, Machining and Assembling facilities. 


PERRY BARR METAL COMPANY U2 fOEVM Joscorr wonns crear aan -inmincHAan-22n 


AUTOMOBILE ENGINEER, October 1952 





Tt 
im 
| 4 

: 


inion acnanitnesettpitn: iia 


we 
look 
into 
things 


Why destroy a forging to see if it is a good one? Sounds silly, 
when modern methods of non-destructive testing will show up 
any fault. With X-rays and Gamma-rays, ultrasonics or 
magnetism you can see inside a sealed vessel without opening 
it, see through a welded joint or find an air bubble in the heart 
of a casting. We make all the equipment you can use. And we 
run a laboratory and on-the-spot testing service. Write 


for details. 


aralas]] 


\SUUCG il 


X-RADIOGRAPHY X-RAY CRYSTALLOGRAPHY AMMA-RADIOGRAPHY 
ULTRASONIC TESTING MAGNETIC CRACK DETE GEIGER COUNTER 
TUBES - NON-DESTRUCTIVE TESTING SERVICE 
SOLUS-SCHALL (NON-DESTRUCTIVE TESTING) LTD., ie fh vendish Street, W.1 

CRCI2 





Large Diagrams 
up to 


No complex 

electric —cir- 

cuits. Replace- 

ments are 

negligible. No 

glass compo- 

nents. Sim- 

plicity ensures ready] understanding and manipulation 
without special knowledge. Very large diagrams. No 
Photography, thus saving time and trouble. Calibration 
Lines can be recorded while 
taking Diagrams. 


pOBat DOBBIE M°INNES LTD 


Nautical € Engine ring Instruments 
BROOMLOAN RD GLASGOW SWI 


Also at SOUTH SHIELDS - LIVERPOOL - LONDON 








UYurimum boewuye 


is provided by the Britool range of Socket Wrenches 
and Handles for British, American, Metric and Unified sizes. 
Hexagon, Bihexagon, Square and Bisquare Sockets, Midget 
to Giant. 
Stand No. 481. Transport Service Equipment Section, 
Motor Exhibition, Earls Court. 


c 
ice 19°? 


JENKS BROTHERS LIMITED Gj ii 
Bushbury - Wolverhampton ert : 
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Boffins 
at your service 


* 


AN INDEPENDENT SCIENTIFIC 
SERVICE FOR INDUSTRY 


group of scientists working independently for 
many manufacturers provides what industry 
needs now more than ever—an experienced 
and fully equipped scientific service at economic rates. 

This service can be employed on research, on the design 
and making-up of prototypes, one-off units or special 


instruments, and the routine analysis of materials. 





....because Clayflex Patented Flexible Bearings are in effect 
articulated joint bearings, the elastic elements of which have 
as their chief objectives :— 


flexibility of movement 
absorption of vibration and shock 
elimination of noise 

provision of electrical insulation 
obviating lubrication or attention 


Clayflex bearings are engineered to give predictable per- 
formance. Deflection is controlled by size and design of 
metal sleeves and elongation of rubber. Rubber stays alive 
and cannot rupture. They are being applied to innumerable 
applications, one of which is illustrated. Any sizes to 
support ounces or tons. 


We shall be pleased to forward booklet 
telling you more about these unique bearings. 


WELLESBOURNE, 
PHONE: WELLESBOURNE 316-7-8 
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Nash and Thompson also provide a consultancy 
service, which was evolved for the use of manufacturers 
and others who need expert assistance with industrial 


scientific problems from time to time. 


The staff is qualified in chemistry, e iM a 
= ive” 
APY 


physics, electronics and production 2% 
engineering, and works in g T= 
extensive and well-equipped (yy 77 

OJ 
laboratories. Any part of the service 


is available to the manufacturer as and when he wants it. 


The full scope of the service is detailed in a booklet, which 
also describes and illustrates a range of instruments designed 


for special purposes. A copy will be sent on request 


Nash and Thompson 


Limited 
Oakcroft Rd., Tolworth, Surrey * ELMbridge 5252 


-the answer to your 


bearing problem 


CLAYFLEX FLEXIBLE BEARING as 
applied to Front Suspension on present 
day design. Bearings produced by this 
organisation are fitted by practically 
every automobile manufacturer 4s 
original equipment. 


WARWICKSHIRE 
GRAMS: ‘CLATONRITE’ WELLESBOURNE 








IOP PRR 
RN 
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ot 
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se 


in standard sizes OF to 
tion. 





your own specifica 


Our catalogue will help 


you select a type and 


size of chuck most suit- 


able to your own needs. 


Write for your Copy today. 





J. H. HUMPHREYS & SONS, BLACKRIDING 
ELECTRICAL WORKS, WERNETH, OLDHAM. ‘Phone: MAI 1651 


fir-cooled light alloy two-stroke 
cylinder showing the bore Monochrome 
processed (without intermediary deposit) 
with perfect oil control provided by the 
HONEYCHROME cellular surface 





LIGHT ALLOY TWO-STROK 


INSTALL TENAPLAS 
P.V.C. HOSE 


», TENAPLAS 


| & 
wencs | ONS. (SALES) LIMITED 


STUDLEY ROAD + REDDITCH ° } 
ae Southern Sales & Export 


Telephone: Studley 121,2/3/4 24-25, Manchester Square, London, W.1 
Tel: Welbeck 7941 


Len is 2D 





GLOVERS 
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Remarkable increase in performance 


—especially on 
relatively rough 


components 





The tremendous gripping power of “Eclipse” = 
Alcomax Chucks surprises satisfied users of the “003” “007” 010” 
earlier models. With considerably greater magneto- CONTACT GAP GAP GAP 
motive-force, they can hold materials with lower 
magnetic properties, and also rougher workpieces, approx. approx. approx. approx. 


than their predecessors, : ; 40% 160% 200% 240% 


The increased grip with “ Eclipse” Adaptor eacueers ECREASED INCREASED 
: a a a eS INCREASED INCREAS 
Plates on thin and small parts is startling. PERFORMANCE | PERFORMANCE] PERFORMANCE | PERFORMANCE 
Send for up-to-date literature, 


(lee ™™...rvin 


 eoaiams MAGNET CHUCKS 


Made in Sheffield by 
a NEILL & CO. (SHEFFIELD) LTD 



































FUNDITOR 


MARKING MACHINES 


The clear-cut mark is produced by means of a short blast of fine grit material 
through a rubber mask into which the trade mark, numbers, letters, gradua- 
tions, or decorative designs, have been cut. 


Marks Hardened Steel, Stainless Steel, Carbide, Glass, Ceramics, Plastics, etc. Also 
delicate thin-walled parts with ground or polished surfaces which cannot be 
impressed by other Marking Methods. Marking to Government specification. 


Send today for fully illustrated leaflet. 


» 
~Y} 
=e 


Funditor Ltd. 


3 WOODBRIDGE STREET, LONDON, E.C.1 : Phone: CLErkenwell 6155/7 
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ANEW GLASS ROOF \ !) } I; ) 


GOES IN f0v HIGH GRADE BOLTS 


COLD HEADED siti 
OR TURNED si 


™ SET SCREWS 


C. LINDLEY & CO. LTD. 
ENGLEFIELD ROAD, LONDON, N.1 
Phone: CLISSOLD 0643 (4 lines) ‘Crams: BEAUVOIR, NORDO, LONDON 


WHILE PRODUCTION Siam 
GOES ON | 


STRAPPING 


Old fashioned packing methods slow down the 


Y ou may fully recognize what a great help reglazing production. of « whole factory. A speedy, 

. oe os * a oe modern strapping system gives real economies 
can be to production, by giving more daylight, yet hesitate to | in ‘snetatia) deh aides 

— , | Seal-less Strapping is a k, simple system that 

commission this work because you fear it may involve Les cig Tas aera tes scenes 

? uses high-tensile steel strip. The Seal-less 

Strapping tool tensions the strip round the 

package and makes an interlocking joint out of 


considerable loss of production time. If this is your fear, delay 
no longer—as we can carry out the whole of your re-roofing 
without stopping or slowing down your production for a single 


second! 


W. H. HEYWOOD & CO. LTD., 
HUDDERSFIELD. Tel. 6594 (5 lines) 


Branches at London, Manchester, Newcastle-on-Tyne, Belfast, Dublin eicester 


the strip itself. No special skill is needed—the 
Seal-less tool straps and packs tightly and 
securely in a few seconds. 

The Seal-less Strapping System can be demon- 
strated on your own packing floor. Seal-less 
saves the cost and trouble of using separate seals, 
and saves waste at the joint by dispensing with 
unnecessary overlaps and cut-offs. 


SEAL-LESS STRAPPING LTD. 


19/21, Southwark Street, London, S.E.1. 


X\ 


was 


(Telephone No. HOP 4224) 





Liverpool, Birmingham, Bristol, Plymouth, Nottingha slasgew and Edinburgh 
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Imagine Drake, Raleigh, Nelson or any of the other 
men who faced all to make Britain what she is today 
ising such a decadent expression, so uncharacteristic 
of our Country's courage and determination in facing 


dithculties in all ages 


/ W/, 
I Care mOVE 
4 
Today this land needs, as much as at any period during 
its history, a spirit of inspired and cons« lentious enthusiasm 
Every single person must adopt this principle which, as 
all our customers know, has always prevailed at S.W.1 
in the past, and today is demonstrated more forcefully 
than ever in the high standard of our workmanship 


- eotss*] SOUTH WALES FORGEMASTERS LTD 
GARTH WORKS © TAFFS WELL © CARDIFF 


Grams: “ FORGEMASTERS,” TAFFS WELL Phone: TAFFS WELL 41/2 











ASSEMBLED 
AS ONE UNIT 


“SHAKEPROOF® 


Announce 
SEMS costs by eliminating expensive hand assembly methods. 
Pick up a SEMS and drive it, only one unit to handle, 

Reg istered Trade Mark ; . 
it is as good as a third hand. You can’t forget the washer 


PRE-ASSEMBLED WASHER & SCREW UNITS 


Pre-assembled washer and screw units cut assembly 


and are sure it’s the right type, size and finish for the 
job. No washer losses and SEMS save driving time, 


inspection, buying, stock-keeping and all handling time. 


THE “ SHAKEPROOF ” LOCK WASHERS USED ON SEMS ARE MANUFACTURED BY BARBER AND COLMAN LTD., BROOKLANDS, MANCHESTER 


SEMS ARE AVAILABLE TO BRITISH INDUSTRY FROM :—AcTON BOLT LTD., CHASE ROAD, ACTON, LONDON, N.W.10 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., BIRMINGHAM 18 e L.H. NEWTON & CO. LTD., 
NECHELLS, BIRMINGHAM 7 e LINREAD LTD., STERLING WORKS, COX STREET, BIRMINGHAM 2 
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accurate 
torque 
loading 


The ACRATORK spanner 

is fully automatic. It can 

be used by unskilled labour 

with precision results. With 
ACRATORK it is impossible to 
exceed the pre-set torque load 
and its accuracy is unaffected by 
side loads. 8 standard models to 
suit a wide range of applications for 
loads up to 250 Ibs. ft. Larger models 
supplied to special order. 


6 > | 3 
on the spot MARK Vi PRECISION TORQUE SPANNER 


WORLD PATENTS APPLIED FOR 


ith a fixing problem? | «2-9 
wit &P CORY BROTHERS & CO. LTD. 


Corys’ Buildings, Cardiff. Tel: Cardiff 31141 


Don't be perplexed; “> : =p Se Boe es 
write to us. We've probably Q) METRTTR PT ES | 





problem before—and found 


| 
| 


for the motar industry 


the answer. We have 


fasteners of all kinds and all 
sizes and our unique 


experience of fixing things 


zZ | f 
worried about the same a sf 











is at vour service. If you 


want to save on time, \ | SEE OUR 
| STAND No S 
labour and materials, and | 347, AVENUE F, 
1st FLOOR AT THE 
INTERNATIONAL MOTOR 
make production \2 SHOW OCT. 22 — NOV. 


simpler all round, Cary springs, made for all types of road vehicles—from the private 
| car to the heavy lorry—are of the highest quality and incorporaie 

the skill and experience of over 100 years of spring making. 

For the quantity production of coil springs for car suspension a 

modern factory has been equipped with facilities of the latest typ: 

including centreless grinding shot peening and crack detection 


MEM OWN | » Win. E. CARY Lp. 


Telephone: BLAcktriars 5691/6 
Telegrams: Carybank Manchester 


then— 


Also at 
CARR FASTENER CO. LTD SALFORD, GLASGOW, LONDON & COVENTRY 





ISSN TO 
INA 300 
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shape and form in 
yt ed 


Today, shape and form in all sheet metal fabri- 
cation are of premier importance and therefore 
callfor the use of first class equipment . . . such 
as those machines in the world famous range of 
Besco SHEET METAL WORKING MACHINES AND 
PRESSES. Too numerous in variety and size to 
advertise individually . . . we offer ALL machines 
for ALL operations in sheet metal ! 





Besco Press Brakes are supplied in sizes from 60” wide 
and upwards to handle up to 14S.W.G. and }” thick mild 
steel. Our technical advisory staff will give their expert 
advice on your bending and forming problems. 


F. J. EDWARDS LIMITED LANSDOWNE HOUSE, 
359-361 EUSTON ROAD, LONDON, N.W.! 41 WATER STREET, BIRMINGHAM, 3 


Telephones : Euston 4681 (7 lines) 3771 (4 lines) Telephones ; Central 7606-7 
Telegrams : Bescotools Norwest London Telegrams : Bescotools Birmingham 3 











at all stages of manufac- 








ture ensures a trouble 
free product. . . . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 


by 


YARWOOD INGRAM GL 


PARKER ST. BIRMINGHAM. 


TELEPHONE: EOC baston.3607. 
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P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 











% IN ALL METALS | 


As specialists in the production of precision 





pressings for the leading automobile and 
commercial motor manufacturers we are 
well equipped to handle al! your 
requirements. 


AEJEMGS @ GATTELL| 


PHOENIX WORKS A WEDNESFIELD / ; | anc aluminium bronze for automobile 
WOLVERHAMPTON : and allied industries 








Typical castings in gunmetal, phos- 


TELEPHONE 


WHYTE E COLLINS LID |s1010°00- seen ssi 


TELEGRAMS 
KELVIN WORKS FENTON-STOKE-ON-TRENT | 1s oy< croxKe-on TRENT 
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shot blast efficiency for 


automobile manufacturers 


In the Gear Cutting Departments of 

the Standard Motor Co. Ltd. Multi-table 
Centriblast Machines are used for 
de-scaling after hardening. Standard are 


one of many leading Automobile ph A a“ 
5 L3H Np 


Manufacturers who have found the speedy 
and efficient cleaning obtainable by 

this machine to be invaluable for economic 
production. It is especially suitable 

for cleaning flat work and for work too 
delicate to be handled by a 

tumbling or barrelling action. Available 
with Sft. or 8ft. diameter main 

turntables and various combinations of 
number and size of auxiliaries. 


MULTI-TABLE AIRLESS BLAST CLEANING MACHINE 
SPENCER & HALSTEAD LTO. OSSETT YORKSHIRE ENGLAND 


TELEPHONE 353 & 354 TELEGRAMS “SPENSTEAD’ OSSETT 











.... is the answer to some difficult gear problems, and is 
applicable to both spur and helical gears. 

The Elliptoid tooth has both its horizontal section and vertical 
profile modified, and end thickness is always less than it is at 
any other point along the tooth, thus providing a perfect 
safeguard against end bearing. 

Much higher tooth loads may be offered to an Elliptoid Tooth, 
therefore gear weight may be reduced without risk of stress 
failures. 


a THE RED RING F@itiypyer iin 
omen nete GEAR SHAVER bc0.17 
COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 

Also at LONDON, MANCHESTER, GLASGOW, and NEWCASTLE-ON-TYNE 
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PLASTICS 


Highway mode 


metier to 
liscuss a 2 litre 
Or chen 
t's fantastic, 
n't re ile the roost 
; f pe wer boost 
ertainly gen men 


On plastic 


erday s cars 
> so todav, 

[ lay Ing 
their part 
k at that Dash 
ish Trav to match 
r-light . .. 


I] } 
ibitably oer 


La es ind | lousiN 
Ignition sets 
H. (tor and G iy 
{ccumulat I [f 


ick shiny faces 


ALTER 








FOR A WIDE 
VARIETY OF 
PRESSINGS 





SAMUEL GROVES & CO. LTD., 
MUSGRAVE ROAD, 
BIRMINGHAM, 18 








; rae 
ientiy moulded | 


In Plastics. 


G.P.1 (a 





~ HAND CON TROL 


A—Vacuum Gauge 
B—Brake 

C—Accelerator 

D—Preset 

E—Parking Brake 
F—Clutch (on Gear Lever) 


FEENY AND 


JOHNSON LTD. 


134136 EALING RD., WEMBLEY, 
MIDDLESEX. 
Telephone : WEMbiey 4801 & 4802 


MEKELITE 
GEARED <e > JOINT 
INDUSTRIAL 
LIGHTING 
UNITS 








FOR PLASTICS CONSULT... 


EKCO 


%& Send for our fully 1 lustrated 
brochure entitled * Plastics for Industry’ | 


Members of t e Brit asti s Fe -deratic mand | 
the So ciety of the I I of America | 


—. K. COLE LTD SOUTHEND-ON- SEA ESSEX | 
| MEK-ELEK Engineering Ltd., "33" 


17, Western Road, Mitcham, Surrey. 


For wall, bench or machine mounting. Catalogue sent free on request, 
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wus een ——+-7 CENTRE LATHE 
Ro 


has been developed 
to provide a robust 7” centre lathe for 
production or general machine shop 
service. Specification includes: 
. INVERTED VEE AND FLAT 
GUIDES. 
. DIAGONALLY BRACED 
BED. 


SINGLE LEVER SELECTION 
OF SLIDING & SURFACING 
FEEDS. 


. TENS'ON MOUNTED 
LEAD SCREW WITH BALL 
THRUSTS. 
. HEAT TREATED NICKEL- 
STEEL GEARS ON MULTI- 
SPLINED SHAFTS. 
NORTON QUICK-CHANGE 
OR THREE-FEED TYPE 
GEAR BOX. 
. SEPARATE VEE ay Bh 
SADDLE AND TAILSTOCK. 
Write for descriptive booklets on the MERCHANTS 
f P SUPPLIED The WM 70 Junior has become popular 
because of its economy of operation, 


WM 70 Junior and the WM 85 84” Coubbenn' specication 
Centre Lathe. on request. accuracy and reliability. 


WOODHOUSE & MITCHELL 


(PROPRIETORS THOS W. WARD KT 


PHONE. BRIGHOUSE 627 Glines)- WAKEFIELD RD. - BRIGHOUSE - GRAMS WOODHOUSE BRIGHOUSE 





Tested and recommended by the 
Ministry of Supply (MVT Branchy 
Ref. No. VG.6/300/FIR for export 
to tropical countries. 


OSOTITE — the modern 
scientific sealing which has 
been proved by rigorous tests 
to be the perfect jointing for 
smooth surface and screw 

unions. OSOTITE is a simply 
applied, liquid compound, im- 
pervious to heat, petrol, oil, 


O S O T | T E grease, water and steam which 
ensures in a few minutes a 
Src Ke HIGH PRESSURE GAS, AIR or WATER-TIGHT JOINT. 
A — PRODUCT Write for full details and prices to : 
SLICK BRANDS LIMITED 


STAFFORD ROAD, WADDON, CROYDON, ENGLAND 
Tel: CROYDON 3171-2 Cables: SLICKBRA, SOUPHONE, LONDON 
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FP MEADOWS 


USE 


CLANCEY 


CAST-IRON 


VALVE GUIDES « “ TAPPETS 


SUPPLIED AS CASTINGS or FULLY MACHINED 


G-CLANCEY L™- BELLE VALE - HALESOWEN 


TELEPHONE CRADLEY HEATH 69411-2-3 








NITRIDED — 
N ‘ T ed A [ [ O Y AUTOMOBILE CHASSIS DESIGN 
2nd EDITION. By R. DEAN-AVERNS 
S T f= te L This volume, published for AUTOMOBILE ENGINEER, provides 
a comprehensive survey of all the fundamental aspects of 
f automobile design apart from the prime mover. The second 
or 


edition contains new chapters on the techniques of indepen- 
dent suspension and chassisless construction, together with 


OPTIMUM HARDNESS & STRENGTH new material on methods of stress measurement, anti- 


corrosive treatment of metals, road spring design and 
streamlining. Much of the emphasis is on the problems of the 
heavy commercial vehicle, but in general the work is applic- 


N IT RA L L @) Y L ! M I T E D P abletocardesign. 30s. net. By post 30s. 8d. 
25, TAPTONVILLE ROAD j I FE Obtainable at all booksellers or from 
SHEFFIELD 10 boned DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 


Telephone: Sheffield 60689 Telegrams: Nitrallov. Sheffield. 


fy your own specification. 


PRECISION AUTO-TURNED PARTS 


We are specialists in the quantity production of parts 
turned from the bar to a maximum diameter of 14”. 
Modern plant and methods ensure a standard of work- 
manship that guarantees trouble-free assembly on your 
production lines. Send for leaflet No. NAS.25. 


Porticulars from 

















FOR QUALITY AND ACCURACY, SPECIFY — 


NORTHERN AUTOMATIC SCREW CO., LTD. 


GOLF ROAD, HALE, ALTRINCHAM, CHESHIRE. "Phone: Altrincham 2497 D6 
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Modern machinery and methods 
keep capstan and automatic 


It’s all pl ain ene 
Sailing at 
6-6-L 





GRIFFITHS, GILBART, LLOYD & CO. LTD. 
EMPIRE WORKS, PARK ROAD, BIRMINGHAM 18 
TEL: NORthern 2132 














—TEISEN—&s 


: grees 
CONTINUOUS TYPE Pre an 


MOULD FIRING FURNACES fi 


FOR INVESTMENT CASTINGS 


GAS OR OIL FIRED 
WITH AUTOMATIC 
TEMPERATURE CONTROL 


COMPLETE INSTALLATIONS 
with 
WAX MELTING OVENS 
heated by Hot Air Re-circulation 


TH. TEISEN. C. E. 


Furnace Engineer and Contractor PRE Ay See a EX Nagi & 


ECKERSALL ROAD - KINGS NORTON - BIRMINGHAM 30 View showing Discharge End of TEISEN 
Telephone : KINGS NORTON 2284 G3 line ) Town Gas Fired MOULD FIRING Furnace 
Telegrams: “TETE,’’ BIRMINGHAM 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. per word, minimum 4 -. Each 
Paiagrapa charged separaie y. Box number 
5 words—plus 1 -. Advertisements for the 
November, 1952, issue should be to hand 
not later than first post October 22nd. No 
respons: accepted for errors. 





SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour «nd Nationa 
Service eic if the applicant ts @ man aged 
18-64 or a@ woman aged 18-59 inclusive, unl 
he or she or the employer is excepted fron 
the provisions of The Notification of Vacancte 
Order, 1952 


DESIGNERS and Draughtsmen for Aircratt 
Electrical Installation Work Applicant 


should be experienced in wiring, layouts, design 


of electrical junction boxes, and switch gear, etc 
Previous aircraft experience not essential. Apply 
in writing, stating experience, age and salary 
required, to Chiet Draughtsman, the de Havi 
land Aircraft Co., Ltd., Hatfield, Herts [45 


I RAUGHTSMEN required for Detail and 

Design sections of high-speed diesel engine 
manutacturers. Excellent conditions and prospects 
with pension scheme. Write with full partuculars 
of age, experience, etc., to Personnel Manager 
I Perkins Ltd., Peterborough (456¢ 


4 | TFOMOBILE Engineer (Road Test Project 
+ Manufacturing organization in outer East 
London district requires capable and ambitious 
man, aged not more than 35. Should have served 
apprenuceship in mechan.cal engineering and 
attained at least H.N.C. standard. At least 

years experience in motor industry essential, and 
must have good knowledge of — electricity 
Acquaintance with electronics an advantage 
Saiary in accordance with experience and quali 
ficauons. Permanent and pensionable post. Ret 

to Box 2332 c/o Automobile Engineer, quoting 
Ref. RTP [456 


QENIOR Designer Draughtsman required for 
— diesel engine design. Experience with tw 
stroke essential 
THIS is an important post and applicants 
should be capable of taking complete charge 
of a section of a large drawing office It is a 
permanent post with good prospects, pensior 
scheme and ample sports and social facilities 
PPLICATIONS giving full details of training 
é qualifications, experience and salary desired 
to 
TH! Personnel Manager, Marshall Sons & Cx 
Ltd., Gainsborough, Lincs : 


MAJOR Oil Company seeks scientists 

3 engineers for (a) field work in connectior 
with the application of petroleum products anc 
b) development and operation of mechanical test 
ot petroleum products. Headquarters in Londor 
Previous knowledge of petroleum products not 
essential but applicants must have a Universit 
degree Please reply giving full details of career 
to date together with salary required, to Box 
2887, c/o Automobile Engineer {458 


( pri RATOR of large road vehicle fleet require 
Engineer with technical qualifications not less 
than Higher National Certificate, and good prac 
tical experience, for maintenance duties 
25-30. Appointment London based but inv 
travelling 
PPLY to Box 2886, c/o Automobile Enginec 
. giving full details of qualifications and 
experience 


(VERSE AS representatives required by 
Engine Manufacturers to serve in 

Canada, Africa, South America and the 

East. Candidates should have a sound mechanica 

and automobile engineering training and | 

prepared to undertake a further twelve month 

traning on high-speed diesel engines, during 

which period a reasonable salary will be 

Business experience an advantage and 

French, Spanish or German an asset 

age limit 40, but consideration will be given 

vider men with exceptional qualifications 

Box 2885, c/o Automobile Engineer 


J, XPERIENC ED Designers wanted for car and 

4 truck engine, transmission, chassis and body 

work. Give full particulars of experience Box 
45 


2883, c’o Automobile Engineer [ 


THE Villiers Engineering Co., Ltd., Marston 
Road, Wolverhampton, are in need of the 
services of an experienced Draughtsman_ tor 
Engine Design; also for Draughtsmen for detail 
wor 
"THESE positions offer unique opportunities and 
scope for energetic type of persons and 

applications are invited from suitably qualified 
men 
\ GOOD salary with Staff Superannuation 
4 Scheme, together with bright prospects are 
offered 

PPLY in writing, giving full particulars of 
. experience, age and salary required, to 
Personnel Manager at above address [45 
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SITUATIONS VACANT 
MY HANICAI Engineers I 
. research and development ass 
al combustion engines and the 
Applicants should 
is desirable at tl 
automobile engineer 
work is vaned and provides excel 
pportunities for young engineers capable of 
g original thought to new problems 
R! PLY, stating qualifications, experience and 
4 q 


n systems 


t.ng reference PM D 23 to Personne 
Joseph Lucas, Ltd., Great King Street 


n y 
am {4 





AN ENGINEERING ALPHABET 


precision parts from the bar in any 
metal—and particularly those parts 
which cannot be made by the cold- 
headed or roll-threaded process 
We are specialist machinists. 
Send us your enquiries. 


M.C.L. & REPETITION LIMITED 
POOL LANE, LANGLEY, BIRMINGHAM 


Telephone: BROADWELL 11/5 (4 lines) 
BROADWELL 1757 





Holden 


FORTIS 


THE ALL STEEL VICE 
that never lets go! 


FORTIS TOOLS LTD - 91 STATJON ST., BIRMINGHAM § 
— or your local dealer 


COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, Tower Bridge Road 
Telephone : HOP 1784. LONDON, S E.1 





BALL AND ROLLER 
BEARINGS . Qui 


Delivery 


KFA (Swiss) and KGM 
W. German) Bearings 
INSLEY (LONDON) LTD. 


119, Oxford St., London. W.1, GER. 8104 & 2730 











SITUATIONS VACANT 

pr YJECT Engineers and Designers required 
tor interesung work on aeve.opment ol 
engine and battery driven industrial trucks 
Chester area. Excellent conditions and pension 
scheme. Salary enurely according to experience 
and ability Full paruculars, pease, expressed 
conciseiy to Box 2333, c/o Automobue Engineer 
(45870 


I EATHERCLOTH Representatives required 
4 with experience and live accounts Apply 
giving details and area covered. Box 2884, c/o 
Automobile Engineer {4580 
Pp! ANNING Eng.neer, aged 30 40, required 
for semor position in a well estabushed 
Company im Glasgow Area to take charge ot 
Machine and Process Operauon Planning otf 
U.esel Engine Components. Applicants must have 
knowiedge of macn.ning and handung methods 
and be tamuiar with jig and fixture design. ‘Ihe 
successtul appucant would be responsibie tor the 
production p.anning of speciauzed and multi 
purpose machine equipment as apphed to the 
automobile industry ihe post offers the oppor 
tunity of assuming control of a rapidiy expanding 
pro,ect and the person appointed will be directiy 
responsibic to the production manager. Com 
mencing salary trom £700 p.a. Every assistance 
wil be gsven in obtainng suitable housing accom 
modation Appucations giving tuilest possible 
experience including — technical qual .ncations 
should be sent to Box 2903, c/o Automobile 
Engineer [4590 


SAPACITY AVAILABLE 

( YENTRELESS Grinding Capacity available 

Piunge or Through Feed. jin. to 4)in. dia 
Prompt service. Colhections and deliveries made 
in London area whenever possibe Sylicum 
istons Ltd Hazlemere Road, Penn, Bucks 
Penn 2355 [4582 

MISCELLANEOUS 

CIOMMER( IAL Piastics Ltd., manutacturers 

ot P.V.C. Sheetung conform.ng to Specifica 
tion B.S.1763 [ype 1. Recommenaed tor Grease 
Resisung Wrapp.ng and Packaging of Com 
ponents, etc tEnquines to Commercial Plastics 
wid., 1.9, Hills Piace, Oxford Street, London 
wl Tel. Gerrard 3966/7/8 {4575 


W E have to sell: Engines Guy-ELA recon 
ditioned. Bore 95 mm.--Stroke 130 mm 
Number of cylinders 4 Piston dispiacement 
3.686 c.c. 60 h.p.. 2,400 r.p.m. Rep.y Box 2882, 
¢ 0 Automobile Engineer [4576 
PATENTS 

I is desired to secure the full commercial 
development in the United Kingdom of British 
Patents Nos. 606657 and 607863, which relate 
to “Control Systems for Hydraulically Dnven 
Change Speed Gears,’ either by way of the grant 
of licences or otherwise on terms acceptabie to 
the Patentee Interested parties desiring copies 
ot the patent specifications should apply to 
Stevens, Langner, Parry & Rollinson 
Quality Court, Chancery Lane, London 


TH proprietor of British Patent No. 604006 
enutled ** Clutch Structure,”’ offers same for 
licence or otherwise to ensure practical working 
in Great Britain. Enquit.es to Singer, Stern & 
Cariberg, 14 East Jackson Boulevard, Chicago 4 
Illinois, U.S.A [4586 
TH! proprietor of British Patent Nos. 537956 
605465, 510646 and S$79108, entitled ** Brake 
Control Mechanism tor Motor Vehicles 
Improvements in Fiuid Pressure Systems, 
Clutch and Brake Control Mechanism, and 
Brake Shoe Adjusting Means respectively 
offers same for licence or otherwise to ensure 
practical working in Great Britain. Enquiries to 
Singer, Stern & Carlberg, 14 East Jackson 
Bouievard, Chicago 4, Illinois, U.S.A [4587 


TENDERS 
city and County of Bristol Education 
Committee 
( YOLLEGE of Technology 
Department 
[XN 1953 the Department of Engineering will 
be provided with new premises including 
laboratories and workshops 
T! NDERS are invited for the supply of items 
of experimental and technical equ.pment and 
machinery, schedules of which are now available 
These comprise laboratory and workshop equip 
ment for electrical power supply and exper 
mental machine sets, electronics, heat engines 
hydro-dynamics, aero-dynamics, materials testing 
metrology, heat treatment, machine tools, engin 
eermmg science and drawing offices 
AST date for receipt of tenders will be 31st 
4 October, 1952 
[eIRMS wishing to tender are asked to write 
for further details direct to the undersigned 
G H. SYLVESTER, Chief Education Officer 
Ihe Council House, College Green, Bristol, 1 
[4588 


Engineering 


BUSINESS AND PROPERTY 
P! rROI STATION, Godalming Surrey 


MAIN road frontage Modern installation of 
4 6 petrol and 6 oil pumps. Large detached 
house, p'us single-storey workshop of 1,000 sq. ft 
Freehold; £6,000 Immediate possession For 
further details apply Chamberlain & Willows, 23, 
Moorgate, E.C.2. (City 6013 [4589 
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WALTER SPENCER & CO. LTD., CRESCENT 
Telephone: SHEFFIELD 25281 (2 lines). 
AND AT LONDON 
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icer Steels 


STEEL 
Telegrams 
BIRMINGHAM 


J HABERSHON: 
OtmeS CUcbelr.. ROTH 


OOl5” 
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SPENCER TOOLS 


kK’ ERY process of manu- 
ar 
facture of Spencer tools, 


from melting to finish 


grinding is under one 


control. This close co- 
operation between steel- 
maker and toolmaker 
guarantees the efliciency 


of the finished product. 





STANDARD AND SUPER 
GRADES 


SPENCER SPECIAL STEEL 
VELOS "’ High Speed Stee! & Tools 


**TRIPLE CRESCENT "’ Alloy Too! 
Steels Broaches, Stay 
Taps, Machine Parts 
etc 





Stee! and 





CRESCENT" Tool 
Tool 


ools 


j 





WORKS. 
“CRESCENT SHEFFIELD, 4.” 
MANCHESTER 


SHEFFIELD, 4 








DEX TO MANUFACTURERS’ ANNOUNCEMENTS 
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AC Sphinx Spar 
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Aluminium Die ¢ 

Birmingham 
Amal, Ltd 
Andrews, Harold 
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B.B. Chen 
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[he International News Co. 
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Kendall ¢ 
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Lewis Spring Co., Ltd 
Malleable Castings 
& Cx j 
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Mek-Elek Engineering, Ltd 
Metalastik i 
i ical Develop 
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td., The 

Mills, William, Lid 

Mond Nickel Co 

Monks & Crane 


: , Ltd 
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Nash & Thompson, Ltd 
Neill, James & Co. (Shetheld 
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Newall Group Sales, Lid 
Newall, A & Co., Lid 
Nitrall Ltd 
Northern Automatic Screw Cx 
td 
Perry Barr Metal Co., Ltd 
Plastomatic, Ltd 
Pollard Bearings, Ltd 
Ransome & Marles Bearing Co., 
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Redifon, Ltd 

Redfern’s Rubber Works, Ltd 

Rentrew Foundries, Ltd 

Renold & Coventry Chain Co 
Ltd., The 

Resinoid & Mica Products, Ltd 

Rockwell Machine Tool Co., 


Ltd 

Rubber Bonders, Ltd 

S. & D. Rivet Co 

Seal-Less Strapping, Ltd 

Sheffield Twist Drill & Steel 
Co., Ltd., The 

Shell-Mex & B.P., Ltd 

Silentbloc, Ltd 

Skefko Ball Bearing Co., Ltd 


The 
Slick Brands, Ltd 
Small & Parkes, Ltd 
Smethwick Drop Forgings, Ltd 
Smith, W. H., & Son 
Solus-Schall, Ltd 
South Wales Forgemasters, Ltd 
Spencer & Halstead Ltd 
Spencer, Walter & Co., Ltd. 
Steel Company of Wales, Ltd., 
The 
Stein & Atkinson, Ltd 
Sterling Metals, Ltd 
Tecalemit, Ltd 
Tenaplas (Sales), Ltd 
Terry, Herbert, & Sons, Ltd 
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U1. Aluminium, Ltd 
Ti!ghman’s Patent Sand Blasting 
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Toledo Woodhead Springs, Ltd 
Tube Products, Ltd 
Udal, J. P., Ltd 
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The B.S.A. Cycle Factory in Birmingham uses the Cossor 
Model 1035 Oscillograph for a vital production test. 

Every bicycle fork assembly manufactured at this plant is 
individually tested for perfect brazing at the fork headstock union 
by examining the undamped resonant vibrations of the assembly 
on the screen of the Cathode Ray Oscillograph. 

This is a typical example of the innumerable problems capable of 
complete solution by this versatile instrument and every branch 
of industry is realising the potential of this apparatus in the 
detection and analysis of faults and the accurate monitoring of 
manufacturing processes. In displaying the mutual effect of two 
related and variable quantities simultaneously the instrument is 
also solving many of the fundamental problems with which 
Research and Development scientists are constantly beset. 





solve YOUR problem 


— (ee 


In Models 1035 and 1049 the two traces are 
presented on a flat screen of gomm. diameter 
and the amplifiers and time base are so 
calibrated that measurement of the voltage 
input as well as the time interval between 
various significant portions of the Oscillogram 
is made possible. Permanent records of these 
traces for subsequent analysis may conven- 
tently be made by attachment of the Cossor 


Model 1428 Camera. 


The Technical Advisory staff of the Cossor Instrument Division is always at your Service 


ELECTRONIC ( {i \ s ) R INSTRUMENTS 


Please address enquiries 


A. C. COSSOR LTD., INSTRUMENT DIVISION 


(Dept. 


6) HIGHBURY, LONDON, N.5. 


Telephone: CANonbury 1234 (30 lines) 


use COSSOR calves and tubes 
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SPECIALISED ATTENTION 


* Dear Sirs, 
For the past ten years we have obtained the castings for our Much of eur commeee’ eels ws 
Mark 16 metal spraying pistols from you. The vital close- the result, we believe, of the specialised 
attention given by every department 
to our product, and are the basis of a precision tool. The i Send deca thiean 
high standard of finish which we are able to obtain has been Consulting Service, unbiassed assist- 
ance in selecting alloy and casting 
& process, and a wide choice of specifi- 
parts of the world. cation. All of which extra facilities 
METALLISATION LIMITED are part of the Birmal Service. 


grained structure with freedom from porosity are essentials 


extremely satisfactory to ourselves and our customers in all 









































= BIRMINGHAM ALUMINIUM CASTING (1903) CO. LTD. BIRMID WORKS - SMETHWICK - BIRMINGHAM 40 = 






























































